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KECOMMENDATIONS OF THE FBESS. 

The autlior is well knoirvn (ir an accomplishe^l scholar, and an enthusiastie 
devotee of the science of poolojry, and this contribution to the geological historj 
of Tennessee from his pen will he gladly received. — Nashville {Venn.) Banner. 

The name of Dr. Currcy is familiar with most of the people of this State, aa 
an in<lustrious student of the Natural Sciences. . This contribution is plain, 
Khort and practical. To the man of science, the practical miner, and the farm- 
er, it will bo of great service. Wc are pleased to see any exertion especially on 
the part of our citizens to develop and bring to light the hidden treasures of 
our favored State. — Xashvi/le {Tenn.) Patriot. 

The book will be found an interesting and valuable description of the geology 
and mineralogy of our State, and has been much complimented by the preac 
abroad. — Knoxrilte [Teni}.) h'ft/isfer. 

Wo have recently received this excellent work and cannot give it higher terms 
of pnvise than wc have done by copying, as we liave, on our first parge, a long 
extract, to which wo would invite attention, on account of the practical useful- 
nsss of the same, both to the farmer and mechanic. — Bristol (Tenn.) Xews. 

On account of the practical usefulness of this work, both to farmers and 
mechanics, it should be in every family. It is small, clear, comprehensive and 
cheap. — Broicnlow's KnoxvUie Whiij. 

Every man in East Tennessee should have a copy. Wo know not the price, 
but let it be anythin;^ in rea.ion, land owners and cultivators of the soil would 
find it money well spent. — Manjville East Tennessean, 

A valuable aid in the development of Tennessee's vast resources, and interest- 
ing to any one who is identified with her prosperity. — Southern Clarion^ Cleve- 
hmdy Venn. 

The marble, iron, copper, jrold and coal of this section (East Tennessee) are 
noticed at considerable length and in an interesting manner. — Presbyterian 
Witness^ KnoxvilU, Tcnn. 

J Oni-rc.ifs Geoloii'j of Tfinnfss^*. —Some weeks since we published a very inter- 
esting and valuable paper On th" Grolojif of the Copper Rejion of East Tennes- 
f^e, by lliouARD 0. JlriiRRV, .M.D., late Professor of Chemistry and Geology in 
Kasi 'L\>nnesseo University. Wc have now roceivel from J. A. Ravi, Publisher, 
Ivuoxville, a work bearing the above title, which furnishes us a very full report 
on the general s*^ology of Tennessee. The author has so well fulfilled his pleas- 
urable task, that we shall look forwarJ with impatience to the publication of a 
wfirk announced by him on the Geology of th^ Southern Staler, a^d which will 
most probably be ready in October next. — United States MIniny J our naif New 

rork. 

Our old citizens remember, many years ago, to have met now and then, " up 
in the mnuntaiua" of Kutft Tennessee, or on the fertile plains of the Western 
District of the State a i»alc strii'lin^r breaking rocks at the feet of Tennessee's 
geological Gamaliel, the lamented Troust. The boy ripened into the fully ma* 
inrM man, and the fir.st fruity of a thorough and protracted culture is the modest 
vo'iiiuf* before us. It is but the nucleus around which gems will cluster, until 
oxt(Mi.>r accretion shall result in a pro«luct of which a great State may well feel 
pjoud. 

Indeed there is sf mneh practical information in this little work, that no one 
t^an read it without wishluji it a place in every library in the country, and we 
think it the duty ot' ilio ontiri* pivss of our noble State to promote its difFu«on. 
W*' hop** the author will make it acces*«ible •to the entire people .:f the Statt 
through book-scllors ■generally. — XashviUe Journal of Medicin£ and Surgery, 
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PREFACE. 



With inucli diffidence the following Sketcli is given as a contribu- 
tion to the Science of Geology. For many years, I have availed my- 
self of every opportunity, that presented itself, to become acquainted 
with the mineral resources of my native State — and for this purpose, 
several excursions have, at different times, been undertaken. During 
these explorations, nearly every county in East and Middle Tennessee 
have been examined, and their Geological character noted, as well as 
the border counties of West Tennessee. These notes, made by the 
wayside, have occasionally been published in the newspapers — and 
more extensively in the Southern Journal of the Medical and Ph^s- 
ical Sciences, 

A series of these articles were published in the Nashville Bannevy 
in 1853, for the purpose of inducing the Legislative Assembly, then in 
session, to provide for the completion of the Geological survey of the 
State. Such provision was made, and the work entrusted to Professor 
Safford, of Lebanon. 

At the solicitation of many friends, I am led to collect these papers, 
re-write, and re-arrange them in the present form. It was my inten- 
tion to have re-published my Geological map — ^the first edition of 
which was issued in 1854 — and sent it out with this work. With the 
eztS^tiou of a general outline map, made by Dr. Troost, and a special 
map of the Central Basin of Middle Tennessee, by Prof. Safford, it 
was the first Geological map that delineated the several formations of 
the Statu. In many respects, it was imperfect ; but as far as it went in 
its specification of the formations, and in the Geological section of the 
State appended to it, it was accurate. I have seen many things in it 
since, which I could have corrected in a new edition; but two reasons, 
for the present, have prevailed upon me to defer the second edition : the 
first one is, the labor necessary to have it published elsewhere — no 
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faoilities being afforded for sucli work at my place of residence; and 
the other, Professor Safford has published an excellent map, to accom- 
pany his First Report, which, by his kindness, I am permitted to ob- 
tain for insertion in the present volume. As the map does not dif^ 
fer materially from my own, and as, owing to his more extensive surveys 
as State Geologist, he has had opportunities for acquiring information 
not possessed by myself, I do not hesitate to adopt and endorse it. 

For the first reason, I am prevented also from presenting many valu- 
able and beautiful local Geological sections, taken from nature. Be- 
ginning this work as a series of articles in my Medical Journal, defects 
necessarily occur in the typography; and having, since the commence- 
ment of the publication, changed my original design, the present work 
is somewhat curtailed in size and matter. I am now gathering mate- 
rial for the publication of a more general work, to be entitled The Ge- 
ology of the Southern States, which I hope to have ready for the press 
by the first of October next. 

R. 0. C, 
KnoxviUe^ Tenn., April, 1857^ 
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GEOLOGY OF TENNESSEE, 

OONTAININO A DW^RIPTION OP ITS MINERALS AND ORES— THEIR YABIETT ANB 

QUAUTT— MODES OF ASSAYINQ AND WORKING, TOGETHER WITH THE 

OHARAOTER OF THE SOILS AND THEIR PRODUCTXYENESS. 

BY RICHARD CURREY, A.M., M.D., KNOXVU-LE, TENN. 

The importance of Geological observations is based up- 
on their accuracy, and this accuracy can only be secured 
by actual examination by the observer himself. It is easy 
enough to compile from the labors of others ; but to take 
the field, compass, hammer and chisel in hand, and search 
out the character and extent of the various formations of 
a district of country, hoc opus est. But viewed in any re- 
spect, whether as occupying the mind and attention while 
seated in the cabinet, assaying and analyzing ores and min- 
erals, and arranging and labelling them, or pursuing the 
more arduous, and the more creditable part of the 
profession, making field surveys for one's own self, 
studying the various ores and minerals, rocks and soils 
as they are arranged in the cabinet of Nature, there is a 
pleasure and a delight unknown in its full fruition but to 
the votaries of this science. The author of the following 
pages offers the results of his explorations in this field of 
scientific research, under the confident belief that if he 
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adds bat on^r-stone in the Temple of Science, he has 
achieved thiK^^^hich fully compensates for all the labor he 
may have^U^dergone. 

It was -Jay good fortune often to accompany that distin- 
guisheSi.'Geologist, the late Dr. Gerard Troost, in his geo- 
logitx^ excursions throughout the State, and to assist him 

ijaija^sforting and^classifying the various minerals and ores 

• • • 

rWii fossils obtained during tihiese surveys. Thus during 

***** 

..,, a* period of eighteen years, sometimes accompanying Dr. 

.••,/.' Troost, but more frequently alone, the Eastern and Mid- 
• ** * 
. \ i' die divisions of the State have been traversed in various 

directions, and in these travels, prompted solely for his 
own gratification, the author has neither so%ht nor re- 
ceived one cent's compensation for his labors, either from 
State, companies or individuals. Many sections of local 
formations have been prepared which yet remain in man- 
uscript: but in 1854 I published a Geological Map of 
Tennessee, as the result of these several explorations, 
which subsequent examinations of new districts enables 
me to correct. 

The following mineral regions are embraced within the 
limits of Tennessee, all of which, to a greater or less ex- 
tent, have been examined : 

1. The Copper Region first developed in the south-east 
comer of Polk county, but has been found to embrace the 
entire range of the Unaka Mountains, and may therefore 
properly be designated as the UnaJca Copper Region. 

* This region begins at Alabama and extends N. E. through 
Georgia, along the boundary between North Carolina and 
Tennessee^ and into Virginia. The ore is found associated 
with the Metamorphic mica slates, quartz and sandstones. 

2. The Gold Region is limited in Tennessee to Polk and 
Monroe counties, but there is no doubt as to its connec- 
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tion with the Georgia Grold B*egion on the South, and prob- 
ably with the Virginia Gold Region on the North. The 
same chlorite slate which accompanies the metal at Goqna 
Creek may be traced to the South-west, cropping out on the 
abrupt cliffs which overhang the Ocoee River. The met- 
al is found associated vdth quartz and chlorite slate. 

3. The Slate Rock Region along the western declivity of 
the Unaka mountains extends the entire width of the 
State, and offers inducements for manufacturing operations 
as well in slate as in alum and its saltpetre caves. 

4. The Cranberry Iron Region as it exists in Carter 
county and those adjoining to the south, and affording the 
magnetic oxide of iron, yields the best metal in tibe worlds 
The accompanying pyroxene rocks indicate a continuation 
of the strata found associated with Gold on Coqua Creek. 

5. The Marble Region^ existing in not less than six dif- 
ferent strata running throughout the entire length of East 
Tennessee, differing in character as well as in color, those 
near the Unaka mountains, being breccias and primordial 
limestones, while those through the interior counties being 
fossiliferous. This region is extensive, and affords as fine 
marble as can be found any where in the Union. 

6. The Lead and Zinc Region traceable in one vein from 
Elizabethton, Johnson county, through New Market Val- 
ley, and thence to Blount county, and in another through 
Powell's Valley, and into Anderson county. The two ores 
are associated, and are found imbedded in limestone strata. 

7. The Appalachian Iron Region^ extending along the 
eastern declivity of the Cumberland Mountains from Vir- 
ginia to Georgia, affording the scaly oxide of iron or red 
hematite. 

There is also another variety, the Carbonate of iron 
found in the counties adjacent to Ky. 



8. The Coal Region of the Oamberland mountains inter- 
stratified with sandstones and shales, and varying in thick- 
ness and quality. We need as yet a good and accurate 
survey of this highly important region, with every out 
crop of coal mapped. In the four different directions in 
which my reconnoisance of this field has led me, I have 
found such an abundance of coal as would justify the con- 
clusion that coal contained within the limits of Tennessee 
is inexhaustible, covering the entire area of the Kegion. 

9. The SUidous Region of Middle Tennessee, composed 
of thick strata of flint or chertz rocks, and, at an average 
altitude of 300 feet above the limestone region of the in- 
terior counties of Middle Tennessee, surrounds it entirely 
like a girdle. It is also the region in which the Iron Re- 
gion of Middle Tennessee is found. 

10. Iron Region of Middle Tennessee^ composed of the 
hydrated oxide of iron, constituting immense iron banks, 
and being the source from whence a large portion of the 
iron of the west is obtained. 

11. The Limestone Region of Middle Tennessee^ noted for 
its fertility, situated in a basin, surrounded by the Silicious 
Region, and composing nearly all of the interior counties. 

12. The Marl and Green Sand Region of West Ten- 
nessee, though differing essentially in its geological 
characters, presents a field as equally interesting as the 
others from its inherent fertility, and its adaptedness for 
enriching the worn out fields in the less productive por- 
tions of the State. 

13. The Region of Recent Formations^ extending along 
the Mississippi and to various distances into the interior, 
composed of fluviatile deposits intermixed with decaying 
vegetable matter, which has begun to assume a carbon- 
aceous character constituting lignite. 
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These are the principal Regions of th6 Slate- and among 
them are to be found strata of other rocks^ aiid deposits of 
other minerals, which will be more particularly noticed in 
the following pages : 

CHAPTER I. 

FORMER GEOLOGICAL SURVEYS. 

As early as 1831, the Greneral Assembly of the State 
of Tennessee provided for a Geological Survey of the 
State. Dr. Gerard Troost, then Professor of Chemistry, 
Mineralogy and Geology in the University of Nashville, 
was selected to undertake the Work. The duty assigned 
him was to make this survey with the view of developing 
the Mineral resources, to make analyses of substances of 
value, examine the soils in different sections of the State, 
^^ with such other remarks as may lead the citizens to an 
estimate of comparative value and use, as well as to ena- 
ble them to judge understandingly of its metals and mine- 
rals." 

No limit was fixed to the duration of the appointment, 
but he was required to report to the next Assembly what 
he had done as Geologist, and for this work he was to be 
allowed $500. This act was passed after he had deliver- 
ed a discourse before the Assembly on this subject, of 
which, by resolution, a copy was requested for publica- 
tion. 

In 1833 he was continued in office for two years, his 
salary now being fixed at $500 per annum, and such ad- 
ditional acts were adopted at each succeeding session 
till 1850. 

I am not able to ascertain the character of the first Re- 
port, nor when made, unless the discourse deUvered in 
1831 was so regarded. 
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The second Report in 1833^ is noticed in the Journals 
of the House, an extract only being given by the com- 
mittee on Statistics. The subject of the report appears 
to have been a description of the Coal Formation. 

The third Report in 1835, contains, 1st, an account of 
the coal formation, with a map, as it exists in the Cumber- 
land Mountains ; 2d, marl, the soil of part of Middle Ten- 
liessee, and an account of some of the iron ores, with sta- 
tistics of Forges and Furnaces. 

The fourth Report in 1837, begins with an outline of 
the Science of Geology, and then gives a description of 
the Ocoee District. A note is appended containing a list 
of the organic remains found in the Mountain Limestone 
of Tennessee. 

The fifth Report in 1839, gives first an outline of the 
Geological formations in Tennessee, with their characteris- 
tic fossils ; second, a particular description of Cocke coun- 
ty, its minerals, soils, streams and vegetation, and the me- 
t0oric mass of metalic iron found in that county ; third, 
Iditional investigations into the iron ores of the State, 
'lind fourth, a notice and analysis of the silver ore (sul- 
phuret of silver,) found in the bed of Caney Fork on 
Cumberland Mountain. This Report also contains an ap- 
l^ndix, giving a list of the organic remains. 

The sixth Report in 1841, contains, first, an account of 
the changes that had recently been introduced into the 
nomenclature of the Science ; second, a general descrip- 
tion of Sevier county, and third, an account of the roof- 
ing slate of East Tennessee, and of the abundant mate- 
rials for the manufacture of alum, sulphate of magnesia, 
and saltpetre, concluding with the analyses of several 
Mineral Springs in various parts of Middle Tennessee. 

The seventh Report in 1843, contains^ first, descrip- 
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tions of the counties of DaTidson, Williamson, Manry and 
Perry ; second, a more minute description of the green 
sand in McNairy county, and third, a list of some of the 
animals in the State. In a supplement to this Report, at- 
tention is directed to the lead and zinc ores in East Ten- 
nessee. 

The eighth Report in 1845, describes the most advan- 
tageous routes for the construction of the Nashville and 
Chattanoc^ Railroad, especially with reference to the 
abundance of coal, alum, iron, limestone and sandstones 
on these routes. 

The ninth Report in 1848, contains, first, a description 
of Jefferson county, and second, an account of the zinc 
ores of Tennessee. 

The tenth Report in 1850, was purely scSmtific in its f 
character, giving a short account of the Crinoidea of the 
State. It was not published. 

Such has been the interest awakened in regard to the 
mineral wealth of Tennessee, that these reports are «L ■- 
great demand. But as no care was taken to preserf|r^* 
them, they are scarcely to be found complete. But whiW^ 
it may be admitted that they do not in every instance 
point out the exact localities of minerals and ores, but 
deal rather in generalities ; yet every succeeding Geokh ^^ 
gist will find, as much as they may seem disposed to un- 
derrate the labors of this man of Science, that his Reports 
will be sure guides to further discoveries, and we will be 
much mistaken if they are not oftener consulted than their 
author receives credit. If properly compiled and edited^ 
no better text-book on Geology could be placed in the 
hands of a Tennessee student. 

They evince clearly the industry and the scientific at- 
tainments of the man to whom the survey was entrusted. 
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We see Mm, in the infancy of the science, entering upon 
the examination of an unexplored field, as yaried in its ge- 
ological formations, minerals and fossils as in its climate 
and scenery. We see him toiling alone, at one time, along 
the rugged mountain sides, then winding his way up the 
quiet and shady valley, penetrating the inmost recesses of 
the earth, exploring the plains and the fidds, and develop- 
ing the mineral resources of the State, and for what ? — 
npt surely for the pittance granted him as compensation 
for his labors, but through his innate love for the noble 
science which he had espoused. From 1831 to 1850, his 
exclusive study was the soil, the rocks, the minerals, the 
j^nts, and animals, and especially the fossUs of Tennes- 
see, musing alone upon these ancient inhabitants and read- 
ing in them the history of the dark ages of the earth. 
The Cabinet of Natural History, perhaps second to none 
in the Union, which he collected and arranged, composed 
in a great degree of the results of his own explorations, 
f^peoiBlly in organic remains, is a monument to his indus- 
try and scientific knowledge. It marks at present the 
spot where he labored. But there is also due to him a mon- 
ument of Tennessee Marble to mark the spot where he 
now rests from him his labors. 

..During the Session of the Legislature in 1854, Prof. J. 
M. Safford, of the University at Lebanon, was elected 
Geologist of the State, and his first Report will be made 
during the present winter, (1855.) 

With this synopsis of what has been done for the de- 
yelopment of our mineral wealth and agricultural interests, 
I will proceed to set forth, as briefly as the subject will 
admit, what remains to be done to advance the State to 
the position which her resources and advantages justly en- 
title her. 



My subject will lead me ta an examination of the geo=- 
logical formations of the State. Taking up these, there- 
fore, in the order in which nature has placed them, I will 
endeavor to trace out the extent of each-^the minerals 
found in them — their adaptation to agricultural interests 
— and their economical relations in every respect. The 
great length of the State, compared with its breadth, 
causes it to partake somewhat of the peculiar formations 
of each State by which it is surrounded. And as it is di- 
vided by natural boundaries into three great divisions— it 
is a singular fact that these lines also serve as lines of de- 
marcation between its principal geological formations; 
These, in the order in which they are found, embrace : 

1. The unstratified, granite rocks — Smoky Mountains. 

2. The stratified Metamorphic rocks — Smoky Moun- 
tains. 

3. Lower Silurian — East Tennessee and Nashville. 

4. Upper SUurian — Middle Tennessee. 

5. Old red sandstone, or Devonian — Cumberland Moui|i> 
tains, East and Middle Tennessee. 

6. Carboniferous system — Cumberland Mountains. . 

7. Cretaceous system — West Tennessee. 

8. Alluvium — Mississippi River. 

It will thus be seen that there is a regular order in tlx* 
formations from the old to the more recent^ and we shall, 
in our remarks, examine them as we have found them, in 
each grand division of the State. 

CHAP. II. 

EAST TENNESSEE. 

Geological Sketch, — There is not found in the Union ft ' 
more interesting field of the same extent for geological ob- 
servation than is afforded in East Tennessee. This is true, 
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not only with reference to the vast numbers of useful min- 
erals imbedded in its strata, and the great quantity of some 
of them, but also to the complicated arrangement and pe- 
culiar character of its rock strata. 

In describing, therefore, the formations existing here, 
and their economical applications to the wants of society, 
I will begin at a point in the State line on the Smoky 
Mountains, where it intersects with the Georgia line. 
From this point draw a line in a N. W. course to Knox- 
ville, thence N. E. to Tazewell, thence N. W. to the Cum- 
berland Gkp, and every important stratum will be passed 
oyer. On this summit of the Smoky Mountains there are 
to be found the primordial rocks, consisting of granite, gneiss, 
mica slate, talcose slate, and quartz rock, containing im- 
bedded crystals of actynolite and garnet. These primor- 
dial rocks are not traceable exactly on the boundary line 
between this State and North Carolina, but sometimes de- 
viating to one side and then to the other. Dr. Troost, 
with whom I had the pleasure in 1839 of tracing out a 
portion of this line of demarcation, thus describes these 
strata in his fifth Geological Report : 

" In Carter county the primordial rocks are found ten or twelve 
miles west of the line ; the whole of Roane mountain is com- 

Eosed of granite rocks. The primordial mountains then dimin- 
ifa, and about the head waters of Indian creek are no more to be 
seen in that part of Tennessee. The State line then runs over 
the grauwacke formation or group, till near Wolf creek in Cocke 
county, where the primordial rocks again enter Tennessee. The 
high ridge of the great Smoky mountain is granitic till about the 
entrance of Tennessee river into Monroe county, where the 
grauwacke group again makes its appearance, continuing along 
tne Unaka mountains to M'Minn county. Here again the prim- 
ordial rocks enter the State, and continue on to Amoee river, 
where they are replaced again by the grauwacke group. 

^' Towards the east of the high ridge of the Appalachian chain, 
the primordial rocks generally prevail. This high ridge which 
separates these formations and which contains in its limits the 
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highest mountains of the United Stat^er, is sometimes composed 
of graliite and gneiss ag Hoane mountain; sometimes of a gran- 
ite, which contains talc and chlorite or protogene ; sotnetimes of 
a talcose rock containing aetynolite. It contains also some veins 
of magnetic oxide of iron, as the Cranberry ore in Garter coun- 
ty, which is associated with Pyroxene SaklitCj as in some of the 
Swedish iron ore — or is not associated with any other mineral, ad 
in Cocke county." 

Where we begin our reconnoisance, they cross the mouft- 
tain^ and on the western descent we soon enter upon a s^ 
ries of sandstones and shales and slates of a primitive lor 
metamorphic character. These strata are fonnd to pos- 
sess an inclined position, the dip being inwardly S^ E. to 
the centre of the mountain^ gi^ng the appearance to th(^ 
primordial rocks, which they actually do, of overlying 
these stratified rocks. The dip of these strata being to 
the E. S. E., the strike or course of the upturned edge is 
firom W. S. W. to E. N. E., observing the general direc- 
tion of the mountain range. But continuing our descent 
to the west, when we have reached the base of the moun- 
tains, we come upon a series of strata belonging to a more 
recent date, and affording the characteristic fossils of tht 
Silurian period. These consist of various Umestones with 
interstratified shales and sandstones. And as a general 
rule, if we start from a point near the Frog Mountains om 
the Georgia line, and take an E. N. E. course, we may 
trace out the line of separation between the Metamorphic 
slates of the Unaka group, and the limestones and other 
strata of Silurian formation. Thus as we continue out 
course to the N. W. from this mountain range, we come 
next upon a stratum of limestone composed of fragments of 
several shades of gray and black, with white veins, ce- 
mented together with the same substance, forming a beau- 
ful breccia marble, then to a hard magnesian limestone and 
then successively over the uplifted edges, and at right an- 
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gles to the course, of each stratum, till we have passed 
about five miles to the N. W. of Tazewell. To this poini^ 
each stratum of rock, whatever might be its character, is 
found to possess similar dips and courses, the angle of in- 
clination being about 45 degrees, — ^unless in a few localities 
where silicious veins have evidently been forced up 
through the disrupted rock strata. But a new arrange- 
ment presents itself at the point alluded to. As it is ap- 
proached the strata are found to become less inclined, un- 
til at last they have assumed the horizontal position. This 
miticlinal axis is about three miles wide, and composed of 
a hard Mfignesiaa limestone, very fully intermingled with 
chertz rock ; in fact, this latter imparting to the former 
quite a silicious character. The strata to the N. W. of it 
dip in an opposite direction — gradually inclining to an an- 
gle of 46 degrees and more, until they are lost under the 
Cumberland Mountains. 

This axis and these opposed strata, possess the same 
course as those previously described. To illustrate this, 
take a book and, partially opening it in the middle, place 
it upon a table on its edge, the horizontal back will repre- 
resent this anticlinal axis, and the leaves, the strata in- 
clined against each other. The strata on each side of this 
axis are identical in every respect. It may be traced from 
the base of the Cumberland Mountain to the North of Clin- 
ton in an E. N. E. direction into Virginia. The stratum 
"which composes the axis is fotuid in several other locali- 
ties through East Tennessee. I have found it in some 
places 80 disintegrated by the washing out of the lime- 
stone that the mass which remained, consisted almost en- 
tirely of white sand. As yet I have discovered no traces 
of organic life in it ; but its character may be readily de- 
termined by its crystalline disposition, there being observ- 
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ed frequent minute rhomboidal crystals, either projecting 
or being washed out and leaving the same regular cavity. 

In addition to this axis, several others are found, but 
generally they are local, limited in extent, but nearly aU 
of them are composed of the same stratum. There is one 
about 15 miles to the west of ELnoxville, in which the op- 
posing strata are found on opposite sides of a narrow val- 
ley, each dipping outwards, and tending to unite by an im- 
aginary line about mid-way of the valley. Another lim- 
ited axis is found on thiB north of Clinch river; the strata 
here in fact presenting quite a disturbance, twisted and bro- 
l?en up in various places. At the Chattanooga quarry, and 
in the Lookout range, there is also a singular distortion in 
ttie strata. The quarry at Chattanooga, and the strata 
composing the mountain dipping to the south-west, and of 
course lie inconformably with other strata in towards the 
Raccoon mountains. As the greater number of these 
axes are composed of this hard magnesian limestone, with 
chertz or silicious interstratifications, it may be regarded 
as the lowest or oldest member of the silurian rocks in 
East Tennessee, and that it lies immediately upon the 
Unaka slates and shales. 

Its {position with reference to the other strata of East 
Tennessee is in the following order : 

1. Unaka granite, gneiss, mica slate, quartz rock and 
sandstone. 

2. Aluminous slates and talcose slate. 

3. Magnesian limestone with veins of chert or silex. 

4. Magnesian limestone with semi-crystaline veins of 
calcareous spax. 

5. Blue fossiliferous limestone. 

6. Red and greyish argillaceous limestone interstratified 
with hydraulic limestone. 
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7. Shales and sandstone underlying the coal measures 
of the Cumberland mountains. 

These seven different strata may be passed oyer at sev- 
eral points in passing along our line of reoonnoisance. . 
And tibe casual observer would overlook the regular order 
in which they invariably occur. But though there are on* 
ly these seven peculiar strata, yet there are not less than 
fourteen such serfes, making altogeiher through the valley 
of East Tennessee not far from forty strata of rock. What 
caused tiiis disruption? and how is this regularity ob* 
■ teined ? We may imagine the rock strata of this whole 
district once to have possessed a horizontal position, and 
violent subterraneous action, being exerted in right lines, iii 
a N. E. and S. W. direction, brc^e up and elevated liie 
strata all along that line where the force was expended. 
We can suppose this force to have been exerted whenever 
one series of rock changes for another, and to have been 
of just that degree to have elevated the strata to an incli- 
nation of 45^, thus producing in fact a succession otfauUsj 
to speak in the language of miners. 

Now to solve this problem of their formation, we have 
but to cast a glance at the physical configuration of the 
country. Here is a valley, bounded in on the east and 
west by parallel ranges of mountains of different geologi- 
cal periods, yet the origin of both attributable to violent 
subterranean action. The Unaka mountains on the ea«t 
consisting of the primordial rooks, of course are readily 
admitted as being beneath iihe foissiliferous strata of East 
Tennessee, while this lies underneath that of the Cum- 
berland mountains on the west. Now how is it that these 
Unaka granites and slates are tilted up, and apparently re- 
dlining upon the limestones of the valley ? This can be 
onjy explained on the theory of t^ese faults by local ac- 
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tion. They do not present the appearance of being dis- 
rupted in that way to produce similar strata on each side 
of the line of actioOi for then there would appear a sue* 
cession of anticlinal axes wherever the force was expend- 
ed. Neither are there any synclinal axes of any extent 
to be found, setting at rest any idea as to a depression at 
any point opposed to tiie force of elevation. This force 
then acted in such a way as to break the strata and ele^ 
vate one end of the fragment, while the other remained 
stationary, and elevating it too to that height that the ad- 
joining fragmentary strata would seem to underly it. Then ' * 
again the Cumberland range, constituting an immense c(^ 
field, now elevated to a height of more than 1,000 feet 
above the level of the country, doubtless was once an ex- 
tensive inland lake, in which aU the animals and plants of 
the carboniferous era Uved and flourished, extending from 
the interior of Alabama to New York. But at the time 
of these volcanic disruptions, the bed of this lake was 
elevated, it may be, gradually, to its present altitude, the 
waters being drained off, and an immense coal field pro- 
vided for the benefit of man, the last srreat act of Creative 
Power. 

Thus the mountain ranges on either side, as well as 
those t>f less altitude in the valley, and the valley itself, 
with its streams and rock strata are all parallel, possessing 
a N. E. and S. W. course. 

Observe moreover the uniformity with which the mem- 
bers of each series succeed each other. Thus supposing 
we indicate the above strata by figures, we have in one 
series 4, 5, 6, 7, in the adjoining 4, 6, 7, in the next 4, 5, 
6 ; but never any reverse order as 7, 6, 5, 4. This regu- 
larity is of decided advantage, especially in those strata 
whi(^ can be applied to the wante of society. It enables 
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the quarrier to trace out a stratum^ or the miner to sink 
shafts without an useless expenditure of time and money. 
Two .instances may be adducecL The strata, mica slate 
and quartzose sandstone with gossan in which the Copper 
of the Oooee District is found, partake of this same gen- 
eral inclination, and a direct E. N. E. course. The miner 
therefore reckons his distance for sinking his shaft through 
the overlying strata, and can readily trace out the course 
of the vein. And again. No. 4 in the series of rocks is a 
valuable stratum of Marble which is found to occur five 
times in our line of observation, namely, near the base of 
Chilhowee Mountain, one mile south of Knoxville — one 
mile north of Knoxville^ — ^north of Clinch mountains, and 
near Tazewell. Possessing the same B. N.E. course with 
the other strata, each one may be traced out in its entire 
length. Take the stratum, for instance, north of Knox- 
ville, and it is the same found at or near New Philadel- 
phia, and near Rogersville. It is supposed by some that 
there are different strata of different eolored Marbles, 
but I am inclined to the belief that these different colors 
are but kyers of the same stratum, and that the reason 
why the Marble is found red at one place, white at anoth- 
er, and blackish at a third, is due only to the partial ap- 
pearance of these different layers* So inexhaustit^le in 
quantity, and acknowledged by competent judges at the 
New York Industrial Exhibition, and at the Capitol at 
Wadiington to be of an unrivalled quality, there are only 
needed the facilities of transportation to render this a 
source of enterprise and wealth. 

Mineral Resources. — The minerals which are to be found 
in East Tennessee are the following : Sulphate of Bary- 
tes. Sulphate of Lime, Carbonate of Lime, Arragonite, 
Marbles of various colors, Nitrate of lame^ Sulphate of 



17 

Magnesia, Magnesiiui Carbonate of lime, Alum, Wavet> 
lite, SiHca, Tsic^ Chlorite 81ate, Horftblettde, Garnet, Fel- 
spar, Porpliyr5r, Miea Slate; anciof ores, we have Magnet- 
ic Oxide of iron^ Hjr^roxida of Iron, Scaly Oxide of 
Iron, NatiT^' £Mt,i AtneniMl Iron, Sulphuret ethwot^ Car- 
bonate (^ Ziiic^ Sdplmiret of Zinc, SolplKiTet of Lead, and 
Black Oxide, Red Oxide, Oreen Carbonate^ Silicate, Qnj 
and Yellow Copper P^tos and Native Copper, €bld, and 
Silver. ■ • 

I will describe each of these in the order in which I 
have named them. - 

SinUPHATX OF BABYTES. 

* 

In many localities, sometimes alone and always associa- 
ted wKJi L^d,' is to befonnd a he^vy rock of varkms col- 
ors — ^white, ye^Uewish, bltie^ red and broWti. It is the 
heavy spar, or sulphate of Barytas. The white variety is 
used for grinding up into a white paint, and probably the 
red, brown and blue would answer for the same purpose. 
As a painty it affords rathe? a doll earthy lustre^ and iioon 
tarnishes* Jt is tffoch used for adulterating white lead, 
and when this pignismt does^nol give a glossy smooth coat, 
it may be presumed to be more or less aduiterotldd irith 
this minomh Spe^Kitiens have been obtained fhmnt the fol- 
lowing locaHtfeil : tho Mne variety -from SnlMvan oo., near 
Kendenefs Creek ^ ^ioll()wiih crystali^ed variety, from 
Powell's VaHey bdiw TaBeWell; redd»A white- fronk 
Roane county, and a pure white variety from western 
Bloant county. TMs mifiend may be distingaiehed by 
its weigh!' J " • ■'* 
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causes it to be sought after both in Agricultore and the 
Arts. In. our own State we oaly find it orystalized in 
limestoue ro<^ ; but being oontag;uous td the Plaster-basin 
or Salt region of Viiginiay it is readil j obtained from thence 
for agrieultpral purposes. Itliss been snpposed that the salt 
series of rooks extended into our own State {but, though 
nmaaroas borings have hmi made, as ye* nothing has 
been obtained to compensate for the labor bestowed. — 
Several of our strata, especially those ranging from An- 
dersan oounty to Vixginiay belong to that series of rock 
which in New York embraces the Saline Springs^ as at 
Salina, N. Y. 

The Plaster is most generally fonnd in basins^ of which 
the great Paris basin is a noted instance. Betwe^ Abing- 
don and the Tennessee line^ the Va* and !El T. Bailroad 
passes through such a basin, and its importance on the 
completion of that road in incalculable. 

SALT. 

Many attempts have been made to. obtain salt at va* 
rious localities. Tbi^ has been attemypted by means of 
borings tooonsidemble depth, and though the waters, which 
have Qome to the sui^aee thj^ou^ them^have boen of a 
saline character, yet so far o^ insufficient strength to 
reward for tbe labcur bestowied. In. 1338^ we visited a bo- 
ring which was being made some ten miles south of Kings- 
port^ and though salt-water was readied, yet no benefit 
was derived from it 

The most extensive operations yet carried on in East 
Tennessee were performed by tbe late Joseph Estabrook, 
whose untiring energy and confident expectations, based 
as they were upon his scientific explorations, gave hope 
of success. ]Qut just as he was rei^y to b^^in. the evap- 
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oration of the water, he departed this life. He was for 
yearg ' engaged in sinking Iiis augnrs, and after passing 
tiirough sflooeBsive strata of 8andstx>aes, shales, limestones, 
and even coal itself, he reached, at' a depth of some 8 or 
900 fbet, a st^am^ satt-wafer, which he prononnced 
good. Since hisdeaih the works ha'te been suspended. 
At the point where he sank his angnrs, occnrs an exten- 
sive fault or fracture of the stratum^ stich as we have al- 
luded to 88 entering into the geolc^cal eonsi^ction of the 
entire eastern portion of ihe State/ 

CABBONATE OF LDtE. 

The limestone rocks are ptoperfy an unpnre Carbonate 
of Lime. They constitute the greatest proportion of the 
rock strata, and differ in purify in diffftrenf regions^ Like 
tlie ooals, the nearer they are ti l^e granite rocks, the 
purer are they. Thun we descend in 1^ degree of puri- 
ty fMsa the primitrve MmestdUe, of whidi the Parian mar- 
ble may be taken as a r^eMntatfye to the calcareous de^ 
posits of the later ^jeofogtcal periods. The marbles belong to 
the limestone series, and differ according to their d^ree of 
j^urity. The white granukr fimestone, flometimes called 
siaiudrymariiey belongs to th^ primary Irodts. Beginning 
at TalkdegB, Ala-V ^ ^tratom of the primitive limestone 
may be traced in a nortiiHeast^ni direction to Rome, Geor- 
gia, thence to EUijoy, thence to Murphy, N. C, and thence 
to the Tennessee River, where the Nantagalee Biver emp- 
ties into ii At Murphy theite are three strata of differ- 
ent oolovftMi)lulBb white, reddish white, and white — pos- 
sessing all togetiber a thickness (tfiieatly 60 feet. 

11b*oughout Bast Tediclss^ ilHf ^estone strata belong 
to the Lower SQurian formatioii^- and are uplifted at an 
aq^ of ift'degries-^tihe iMaBMtlon^beifig (o the South- 
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east. All of these strata, as well as all other rock strata 
in East Te&nessee, may be traeed in a N. £. and S* W. 
direction, except at points where some disturbing force 
has broken np and contorted them. 

These limestone steata present several series, to which 
reference has been nuide in the Geplogieal Sketchw 

Among these series are fcnind several of marble of va" 
rious col(»:s, from reddi«A white to black. 

These marbles may be 4)lassed acoordiog to their geolog- 
ical position, or their interna) characters : 

1. The Breccia Marble of the Unaka Range. 

2. The Black Marble. 

3. The Magnesianlineatone Marble. 

4. The Whitish Variegated Marble, 
5. . The Reddish Variegated. 

We might have plaoed &rst in tiiia classification the snow 
white marble of th^ eiistem declivity of the Unaka moim^ 
tains, but pirefer conflnii^ our remarks to tibmie in our own 
State. We have consetuentiy made our clasaifidati/w ac- 
cording to geological positioti, and defined each by its phys- 
ical characters. * 

So uniformly do therodt: stcata preserve a N. E« and 
S. W. direction tbat. it k easy to trace out one of these 
strata of marble abnost throiigh Uio entlxB length of East 
Tennessee. Thus , the stratoig which is to the If orth of 
Knoxviiie is on a line . continuous with that north of 
Rogersville. 

1. Breccia Marble.— lit. TrMstiulus-'Oiird Report an- 
nounced the fiict that f'fiome parta -of £Jast Tennessee 
contain beautiftd varietiea of wlcateous breccia,* and in 
his Fourth reiterated the &6i, ^^ I Mve seeu there (East 
Tennessee) breccia mwrble wiiicfa' surpasses any that I 
know.'' He directed attentioQ; te: no specified locality. 
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DiEring X117 researches thTongb East Tennessee^ I have ex- 
amined seveiral strata of these Breeoian limestones in the 
counties of Blotint^ Monroe^ Sevier and Oocke. The strata 
are all along the Western decHyity of the Unaka moun- 
tains, and observe the same- general ciireotion and dip as 
the strata of East Tennessee, and being thus situated, the 
extent of it 'n:H)Bi Georgia to Virj^ia may be readily and 
safely conjectured. Its thickness may be estimated at 
seven hundred feei A specimen before me from the 
West Fork of lattle Pigeon River, Sevier county, is of 
fine quality and dark colors. Its angular fragments are 
cemented together by fine whitish veins. Another spe- 
cimen from Citieo creek, Monroe county, is composed of 
aftgular fragments of limestone of several shades of black 
and greyj with white v^nings. Ai^ the lines which de- 
^ne the various fift^igments are perfectly distinct, the veins 
aire seen to cross from the one to the other wiliiout inter- 
ruption. The stratum IB quite thick. It readily admits 
^f a fine pdiish. 

AnotSier marble firom the vicinity of Oleveland possesses 
such a resembknce to the foregoing, a Mack ground, with 
numerous white vems, that it may be regarded as a con- 
tinuation or spur of the foregoing. 

2. Black Marble, — ^In eonneclion with the foregoing stra- 
tum is a stratum of unifbrmi Black Marble. The texture 
is firm, grain fine, and it admits of a smooth and shining 
polish.- At Dandridge this stratum of black marble is 
quite thick, aAd tiiuch used. It is eaisily quarried, and 
being on the head waters of the French Broad may be 
readily shipped to market. 

3. jTke Ma^nesidn Lmerione Marble constitutes, as we 
remarked in our geological sketch, the lowest stratum in 
the valley of EiEMst Tennessee. It composes the stratum 
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which forms the anticlinal axis of Powell's Valley, and is 
found as one of the members of the many series which go 
to make up the rook strata of East Tennessee. It is of a 
greyish white color, very compact and though not suscepti* 
ble of as fine a polish as other varieties, yet will make a fine 
building stone. It is this . stratum which lies underneath 
the city of Knoxville, extending from the river to the vi» 
cinity of the depots, being abont 2000 feet thick. 

Whilst in the limestones of Middle Tennessee are found 
numerous beautiful crystals of magnesian carbonate of 
lime, in East Tennessee many of the entire strata <^ rock 
are composed of this magnesian carbonate. The red- 
dish colored veins which are found so constantly inter- 
secting the blue limestones, the variegated marbles, and the 
red argillaceous limestone, is the magnesian carbonate of 
lime. It occurs in laige strata throughout Ea^t Tenne9- 
see. It is very hard and difficult of being burned into 
quicklime. It has been believed that the existence of 
magnesia in the limestone of any district,, is an indication 
of sterility, magnesia being supposed to be hurtful to 
vegetation. Facts, however, do not support the belief. 

There is a stratum of chertz limestone interstratified 
with the magnesian limestone of East Tennes8ee,|^hiGh 
presents some striking characteristics. 

1. It presents the appearance of a vein thrown out be- 
tween the layers of limestone, imparting its character to 
the contiguous rocks, and infiltrating itnslf mtoxts fissures 
and seams. The city of Knoxville is buij^t upon this mag* 
nesian limestone, and these chertz veins are found at Stony 
Point, near the mouth of 2nd ere^-i^he Babun Gap 
Road being cut through it — also near the vaouib. of 1st 
creek. Another stratum is found on the Uuff overlooking 
Flag pond, through which Gay street is cut. Its presence 
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may be supposed wherever the stitface of the ground is 
covered over with fragments of flint rock. 

Some specimens firom the vicmity of Knokvill(d present 
the appearftnee ^ef nodiiles of chert cemented together with 
calcareous matter. The cherts nodules were evidently 
hollow, as the calcareous <wment apparently fills up the 
cavity. Though hard, and the component parts possessing 
different densify, yet it may admit of a poHsh. 

4. Whitish Variegated ilfar^fe.~*This Variety, and the 
succeeding might properly be classed as one, as tiiey lie 
contiguous to ea<di other. This is the stratum which com^ 
poses the bluff at Meoklenbturg, the residence of Dr. J. 
G. M. Bamsey, and also that neai^ ihe residence of Cd. 
John Williams, 2 miles east of Knoxville. It is white, 
with numerous red specks interspersed through it. It is 
used for tombstones and slabs, and is ^dxtensively worked 
inKnoxville. 

The same stratum is found on the southnside of the river, 
and of course might be discovered to the N. fi. or S. W. 
of these points. We have traced it through New Market 
Valley. 

f 6. The Beddieh Vari^ated Marhk is the most abundant, 
and that which has been most extensively quarried in East 
Tennessee. It is of Various shades of red and white, 
with greenish specks, and being composed, in a great de- 
gree, of crinoidedi fossils, it presents a beautiful appear^ 
ance when polished. The stars a^ the stems of the 
encrinites are quite distinct. Some specimens, are quite 
uniformly red, others red «Ad white in a heterogenous 
mixture ; others again are red and white in wavy lines, 
whilst others are reddish with white cryetaUine veins, 
anastomosing like net-work throughout the entire mass. 
These strata are thick and easily quarried^ 
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The Rogetsrille marbles were thoae which were first 
opened. As eariy as ] 838, in compaay with Dr. Troost, 
we exaBaaned iiii$ quarry^ aiid imfoiiQatuMi given as to its 
extent aad Taloe. The specimeiui i stained at that time, 
perished for and presented to us )»]r Dr; Walker^ of that 
pbce^ thoiig^ banned hy bwnireds, yet preserve their 
onginal pdish. We do not know the^ extent to which 
these quarriee have been evened, nor yet what snocess 
the e<Hapaniee met with*. Thtff have liow. a better outlet 
by Raikoad than they ev^r pomesaed^ and it is believed 
that the works will be .contbtied more saoeeaafnlly. The 
blocks &r the NaticMEUil Monnmeiity at Washington, came 
from these quarries. Some are omnpesed of innumerable 
small white and red grains, with an occacdonal gre^dsh 
speck of ohlorite, while others aoe desired, intersected 
with veins of white magnesiBJa narbonate of lime. In 
these quarries there are various shades of redr some are 
almost t>ure White. 

Wt. Sloan's quarry, two milei^ east of Knoxville is prob- 
ably on the same staatum as the Eogeimrilla qilarry. The 
marbles are of the same character. They are much used 
in Kaiolville, and from thik (foBiry: was obtained the col- 
mnns £6r the: ehambers of the C^itoL 

Mn ffloany under eharter Irom the Tennessee Legisla- 
ture^ is now orgaoiaing a compimy for the mo^ productive 
working of these quarries* He hat a contract to furnish 
marble for the inteiior decorationf of. the Ohio State Cap- 
itol. 

Dr. QvantV quarry, 23 mil^s from Knos^ville, on the 
Une of the Bailroad, is a <Hmtinuation of the same stra- 
tum, and many epedmens haute been obtained, ^ed with 
fossils, variegated, of a>n impure reddish white, and black 
with white veins. 
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DickesoaV quartjr^ Si^ar KQOxyiUe^ is on the same stra- 
tum^ and work wiU aoou be b€^guii for ib» manufactare of 
mantels, slabs, tombstones and mcmumentB, 

In tlu3 quarry slabs possessing a yellowish cast, have 
been obtained ; also a "vaxisty whiob, foi^ the regularity of 
its ski|>es or bauds of white and red, Dr. D, denomi-^ 
liatM the sebra marble, er^as fossil encrinal stems are found 
in it also and resemble stars, a more stdtable name would 
be the 3anfier, marUe. 

There is another and different stratom of marble one 
fiuld scmth of KnoxyiUe» on the MaryyiUe . road. This 
stratom is about 300 feet ilaack. i;A lease has been taken 
on the property by Prof. M. W» Dickeson, of Philadel- 
phia» It differs in no respect firom the foregomg quarries. 

There is also a stratum of these variegated marbles at 
New Philadelphia, a continuation of the last mentioned. 

Another iitmtimi is t^ be found notth of Olinch mount* 
ain, and may be traced ihrough the entire length of that 
yailey^ 

There is a blue compact limestone, interspersed with 
white spots, the internal oast of a fossil sheH, fonnd in 
Hanulton oounfyi on the line of the Nashyille and Chat- 
tanooga Railroad. It will make* beautiful marble* 

' There iisl also to be found on the Hne of the Nashville 
and Ghattaaooga Bailrmd, not far from Lookout Depot, 
a stratum of reddish variegated marble— 4i specimen of 
which we hays had polished^ and proves to be of good, 
we may say excellent quality. The strata examined pre* 
sented a darker shade of red tiban is to be found in the 
geneorililiy of oar Bsst Tennessee marbles. 

The building stone found in Chattanooga, when dressed 
will present n fine . appearance, but being largely mixed 
with earthy matter, it will not admit of a fine polish. One 
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of the specimms is of a bo& yellowish color, inteneoted 
with reddish veins of carbonate of lime. The quarry is 
a fine one, and supplies the city. < 

Similar to the foregoing, tiioi]^ containing in addition a 
large per cent, of siKdoos matter, is a stratom cf> lioM^ 
stone from the lands of Col. D. P. Armstrong, near Knoxy 
ville. This is the same stratum which has been opened 
on the lands of Mr. Moffett, below the ckyy and which 
has supplied the stone for the building of the pillan on 
the Rabun Gap Road. 

In the same quarry is a more compact stratum which tst* 
fords a smooth conchoidal fracture, and the reddish seams, 
through a greyish white gitmnd, present a beautiful sp* 
pearance in the polished specimen. Its compactness v&r 
quires it to be worked with care. 

Bxnm or ths uam tbknsssqs mabbcbs* 

To the inquiry which has been frequentiy made erf" us^ 
we have replied that the marble strata of East Tenneilioe 
are inexhaustible. Suppoong that every stratum t^as 
placed in juxtaposition it w<mld form a band extending 
from Garter to Hamilton, 200 miles in Iragth, and not 
less than SOOO feet thick. 

When the Ha^ridns county Uock was earned to Wash- 
ington City to be placed in the Nattoaal woaament, the 
committee who had in chaif;e the extraaion of ^le Gapi* 
tol was so pleased with its appearnqoe, thai liiey sent out 
an agent to ascertain whetho)? it could be obtained in snf- 
ficcut quantity for the purposes of the OapitoL 

As yet but a small lyroportioa of thai qmrried baa been 
worked up at the place. Mr. Stoaa himself freighting to 
Nashville the rou^ blocks, to be meddled in his exten- 
sive establishment for the 8tatb Capita, md for sale. 
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Ere long, howoTer^ two eomiMrtdes, in iiddition to tiio 
yards already establiafaed iiere^ ^riB be operating in thebr 
tespecthre > qu&rries. Mr« Scduuidt^ of KnoxvUle, is en* 
gaged in prepariiig ttanttes^ slshtiy and momimeiits/ for 
sale, and meets mtk encoitragein^iAmn the citiusena at 
home and abroad. For the excellence of his polished wid 
varied marbles he Obtained the preiHininiit the last exhi- 
biticm of the East Senneesee Agriculbiiral Society. 

The IHcke0oa ^airble and- Zine Mining Company will 
soon go into (q)emtioBy having iaken ieueS; and made 
purdiases of aieyeral strata at variona points. > 

The compBXty under the management of Mr. ^Stean, 
called^ if I mislake not, the iEtiia filiiBng and Ma&nftuv 
turii^ CSon^pao^^ is akeady organised, and will soon liave 
in readiness their steam niaehini^, on the lands of Mr^ 
Sloan, near Knoxville. 

By oreferenee to onr Geological Map these «tmta or beds 
of mArUbe may he eten extebd^g thf onghont the' whole 
length of East Tennessee. 

' As numerous applications iuce made to air masons for 
polished speoi«iMis^ and as many own ianda' on which 
^ere is an oatorop of marUe, we ai^Msid a short desorip* 
tion of the prooess for preparing and poMshing the marble. 
After selecting A soimd speoimen^ either sawii, er pick 
a smooth surface with a sharp steel hammer or chisels 
Then in polishing, first wear down the nOegh snriaces by 
means of sharp sand and water, by rabhing two surfaces 
together, or by rubbing it on an iron plate. This process 
is to be continued by ^ncoesMVely using sand of finer 
qualitif . Some then rub the snrfsoe witik very fine eme- 
ry on a plate of lead, but most generally the smooth i»ar» 
face obtained by the sand is next sul^ted to n rublnng 
with ikh/mitgf . by means ef oloth mbbess or buokskin 
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fiuiteoed seoatoiy to it liodu It is ia . tedumd prwtss^ und 
Cki6 iivUeh teqwrea time juid patiM^ 

Thieae atnta Will datibtiMs be.asouroe of great wealtii 
to'Dtit TenneflBeii^ and. the libbn' isf iiw (Holpgict^ could 
not better ba diieeted jthaa to^* epedad exraiixHttian of 
tbeut^t ;• ■ .- •'■■.. '* ' • \.--,^ 

There are fieVeral atrata of zed ai^gilkeeooai limestone 
thnoi^ JBast TeiiaasiseeL A atratna pastaig ihhiai^ the 
ofruxUxy cme aile hoiik of KnaxTiUby may be iraced to> th« 
N. E. througk Cbqiager.aHd Hamktns^ amd' to the SL W. 
jb i3i6 Teimiassee Biver. It. is higiii;p hiidlii|ed» in' aome 
^faboest being :perpeiidiciikiv fonmog ar held {Rro$60ti]ig es*^ 
earpknent aa may be «een neai^ fifadkkig isreelt) fiv:e : mil^a 
wMt ef liaiojiville. The rodk haa a dtdH and <«rthy lus^i- 
tre, soft and readily broken. - - 

- It ia iIlterBtmtifiad^%itfa^%-wU(i8h afaratttm, and has 
bfi^ sajK^^wed' tc^.poBs^ei'the^ofMftiea of an hydriralic 
limestone, and has been burned ■ for Itei purpose; ^ Fur* 
iher tdah '9viiL>be made'with it ; . 

: Xhis i^Jim^ ez|>oaed tetWatr^ioen^nun- 

blea dew;m and ma»$ witJi the ae»l^ giving to it a red coV- 
otd Beep in &0 ground, it ia q^ite ieompaet Reddish 
vhi^ Toiiis of crjristalUne magaesiaa earboMtb of lime is 
ffauadtmciBg it: of different thickneas^ 

It ia atoat gMmiUj found Ijnng undemeath the stratum 
of Tiviesated naitble* 
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. .jtAJurpersA. .<. 

'• Saltpetfeiftnunoafaofatred from the ni 
invea^ea^ Thia nitroua earth exists aa 
in ddieate needle ahaped crysialaw^ In 
saMapetre^ which jt a nitrate of potash. 
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is mixed with wood ashes^ and thrown into a hopper. Wft-^ ^ 
ter being added^ a chensioal action tikes place. Tke pcrfei 
ash taktt the i^laee of thelime^ and the filtrate ^f ^potash 
pasfles till^ngk in sc^aiidn. Th£i ley is erjrstaQzzed^ re^ 
washed and. re^ec^talised. 

A care isrfoand near tfaa i^id^ice of John Smithy Eac^/ 
4 miles north of KaixsTille^ in wkioh tbe nitrons earth ia' 
founds .'•-•. ■ •.•■■ 

Several of /tihe rock henses so aboadant in the moonti 
ainous part of Setior eoimtjry will fimmh saltpetre.' It* 
is also fbimd'iw«aYeBria:Mdrgali cotmfy* 

Duringtba' lale* war^ saltpcltre was iiaBu&etored extent 
sively Irani the ^na(teiciab found in oar cav:e%and now tihal^ 
it is commaadipg agitin a high piiee/indnoements are held^ 
out f or the ' investmtet of capital* A eompanj for iiiis 
purpose was duurtered by the last Le^alatiyer Assembly 
(185S^ acid they design^ in:a short time^ eomm^tcing' op^* 
erations. • The iol^eet of tike Gompany is ncet aaiy to makK 
ufactnre saltpetre^ boi ako gimpewden ■■ The presenoe of 
this mtreiis eaiifii in these eaves, arises from the aotioa of 
decompoaing aMmal nifitter upon the fimeiltone: roiek^ the: 
nitrogen! of the antoonia^ coming from the iexer0ment of 
birds and anittds^ being converted iiito nitric add, aad' 
acting upon the limestone to form nittate of fime^ '*. 

Whilst in many countries saltpetre is made artificially by 
acting upon the carbonates of lime and magnesia, with ni- 
tn^enods animal matter, and tiie reftise idastering of old 
houses is also prddferved fov ttfis purpose, we have *(lnch 
an abundanoe of this nitrons earth in^our oaves, that |t is 
singubr it has noii attracted the attention which tb de* 
serves. ..;.•.. . . ,: .- 

SnUPIUTfi OF UAfmESli^ 

Or Epsom> fial^ hte a saline, bitter taste. It is nsually. 
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fbuud ia fibrous cnists or masses^ possessing a glossy lus- 
ted It is found m Wturvea ^ovuiTf^ ill;, large masses. It 
i^ alao fM&d ia tbe carams of Sevier comfy, not iaf from 
SeviernBe. It is theri £MiAd ia ibroin masses, filling cav- 
ities in the slate rocks. A specimett of that character has 
been sent me^ the iniernai yeUowisk being the iroa pyrites, 
the white fift^noos ccuat^ tibe solplLmiignesia, and the slat^ 
rock surrounding the whole. To free it of these aocom* 
paaying nlinerala it hae to be broken into fragments and 
exposed te^ the air imtiL decompoaitioa^ takes phtee. The 
entire mass is lixiviated, the. flridd evapotsted^ and as the 
salpk. niagiiieiA.ia move cryAtalliaaUe than thee b&er two, 
it is only aeoesaary ^ pass it through v^peated^ washings 
and crystalliaatioas to obtain it pmre ibrooimmieieev 

ISiere is ia Sevier coaaty a ifsmtrkaUe cave^ or Moek 
Simsef formed, as b the ease ia^aU other instances, of shel- 
vipig strata of slate^ or of Umestoney ui wbM^ Epsom 
salts^ in qaite a pare ststo^ is feimd ih idmadance. 

Ihroag^ouii East' ISsnaesaee the limestoimrodLS are a 
iaagaesian carbonate^ From; these also 4(he salpfaate of 
nmgaesia may be obtained by aotitig^npea the broken rock 
with sdlphuric acid, a combination tf^Eea place between 
the add and the aiagnbsia, which it crjrstaUi wsd from the 
insoluble sidphate at lime. ; "^ ^ 
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Ainu. ; . : 

Throag^at Eart Tennessee, the materlaia for the man- 
afibcture of ahun eaiat in almndanoe. ihisris found chief- 
ly ia the alumiaons slate, which is to befband ia the Se- 
qaatchee YaMey^. CSiaoh moutitaiasy and the declivities of 
Smoky mountains of East Tennessee. 

In these alumineals states are generally to be found iron 
pyrites^ which on ^posare to hir and iacdsilue is decom- 
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posed. The iron pyrites is t)omposed of sulphur and ircm^ 
and the deixmpoaition consists uk abaarbing oxygen from 
the 4ir, and forming fiulphate of iron, or copperas* When 
thus formed the acid sulphate acts upon the i^uminous 
slate, and forms sulphate of akimina. Thus there is form- 
ed one of Urn ingredients of alum. This being a double 
aalt^ tiike sulphate of ahimma and potassa^ after the decom- 
pose slate is placed in % hopper^ it is lixiviated. To this 
lixiviam or lye^ a lye of potash, which is made by passing 
wato: through aishes, is added as long as the alum Mis ; it 
is then, eyapoimted aad erystalised^ But in the manufac- 
tories a long prooeas is carried on so as to. free the alum 
of all impurities* For instance^ to expedite the decom- 
position of the alum slate, it is first roasted and then ex- 
posed to air and nd»tiire, for a certain length of time, 
and thst eyap<»ation of the aliun lye^ idwn united with 
the potash lye, is carried on in lead pans, and with great 
oare. 

Vmm tbe saperabuadance of tibe materials for the man- 
ii£BU)ture of thki sait, both wost and east of ihe Cumber^ 
land mountains^ it is surprising: that it has not reeeived 
the. att(»ition of enterprisijig'capitelists, and the same may 
be said respecting saUpette, and ^seu salts, and eopper- 
asy aU of which e:ust in snoh abuadanoe, and contiguous 
to each other* In many jikcen in Sevier county there are 
large heaps of these nu^rials, already having undergone 
decomposition and awaiting the manufaetui^er's skill. The 
cave of Sevier has already been aUnded.to. This alumi- 
noos aktoy so valuable in the maan&cture of alums, has 
been regarded by many as coal, and been worked for that 
purpose. When spontaneeuii decampositicMo. has taken place 
in these slates^ tihe resolt of all the chiaages.is a sulphate 
of ahisubM and iron* 
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wAYiLLrra 
ift a Phosphate of alumiAa. Focmd enorai^ng ih^ lime* 
stone of Middle and of East Teimess^. It has been 
found in Roane. 

is another veiy abundant idnend, and ig known by the 
names of sand, flint, qoairtai, roek ciyBtai. It embraces 
also all of the finest gems^ as ametkjriity pnuse, dbaleede&y 
chrysoprase, carneKan, aard^ agate, mecha atone^ onyx, mb' 
eye, jasper, bloodstone or heliotrope, lydian stooe, opal^ 
cachelongy tabesheef, and auny otheni of inferior qnaHty. 
The base of all these is eiliea, the difforenoe being dae to 
diiferent coloring substanoes, and a different proportion of 
water. 

Sand is an ingredient ia most soils, the per cent» of 
which may be obtained by repeated wasiungs. It iB im< 
portant, aa from it m<|ny^ oarpredaetions derive titem^- 

* terial to harden their stems, and perfect their growth. It 
is essential to the perfeetion of all the eereais aiid the 
grapes. Sand in the soil coffins from thr disilitegmtion of 
the sandstone rckrks, difltrib«k»d by nature «0 unif^rtnly 
among the limestone rooks.' Wkile^ M ^ genefral rale^ the 
limestones are^ fomid in Mr vaUeye, the sandstones are 
found on the sides and' mftittiits of Skills and* mennt* 
ains. The disintegration * of the tw<s '^th an ^mixrtnre 

* of animal and vegetable matter cotuitittites the generality 
of our tiUaWe soils. 

Sandstones differ in deglrees of fineness, and beiice are 
adapted to different parposes. ' The fine 'grained are used 
for grindstoneir and whetstones, while the oeiMe grit or 
con^oBierate are ' worked trp into millstonee. ' The b^t 
materials for these is fontid in a sitidens etratum, situated 
contiguous to the sandstones, and above fte limesteMe c^f 
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East Tennessee. Along our streams may be found im- 
mense banks of fine drifted sand, well calculated for the 
manufacture of all kinds of glass. 

. There are immense masses of sandstone in the slate 
belonging principally to the coal measures, and the Devo^ 
rian series. In Monroe county are to be found, in the 
fields, quantities of perfect crystals of quartz of various 
sizes and different colors. I have a specimen of amethys- 
tine quartz of a lively color, found not far from the Smo- 
ky mountains. 

It is singular what variety of crystalline substances some* 
tknes enter into one mass. A specimen before me pre- 
sents sulph. strontian, an impure Umestone, quartz crys- 
tals, and sulph. lime, all resting the one upon the otbeir. 
It seems that tiie impure limestone was the original bed, 
and on one side the sulph. strontian crystallized, while en 
the other first the quartz and then the sulph. lime. 

TALC. 

There are several varieties of soapstone, all of which 
possess, according to their degree of purity, the peculiar 
characteristics of a pearly lustre and unctous or greasy 
feel. Color from white to dark dive green, ea^y sepa- 
rated into lamina, which axe flexible but indastic, soft. 
The steatite or soapstone, pearly white, from* Nautlee town, 
N. 0., lies contiguous to the stratum of marble noticed as 
having been opened at Murphy. 

It is said that there is a stratum of soapstone on the de- 
clivity of Smoky mountidn6> in Monroe county, of a pear- 
ly white color. 

There are many purposes to which this'^uneral may be 
applied. It is easily cut into vases. For fire-stones it is 
valuable in furnaces and ftre^lacfes. As a poltshing pow- 
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der for other minerals, for extraoting grease from clothy 
duid as french marking chalk, it is indispensable in the arte 
and trades. 

CHAP. m. 

EAST TENKESSES, (CoiminjCD.) GLASS— HTDRAULIC LIMK8T0NE— CLAT, OB ALUMINA 
— MU4.ST0NE (iMlT-^BOCtlJia SLATB-^-CSLQaiTCi SLATB. 

QJJiSS. 

Bat one establishment, we believe, has ever been erect- 
ed in Tennessee for the manufisu^ture of glass. Two com* 
panies have at different times had control. of it, but tiie 
business is now suspended. The ^ass manufisu^tiured was 
of the first quality-*— and there is no doubt but Uiat the 
difficulty of getting it to market was the cause of tlie 
suspension. The crown glass manufactured in this, es- 
tablishment was used for glaidog the windows of .the 
State CajatoL It is of superior quality. 

Our water courses abound in sand of a pure quality, 
and our forests teem with wood for the constant glow of 
the furnace. And in the oonfident expectation that at 
no distant day attention will again be turned to these 
manu£Eicturing operations, we vonture to introduce the sub* 
ject here, as East Tennessee possesses more advantages 
than she did then for their successful prosecution^ 
. By means of raibxmds, connection is made with Geor* 
gia and the South, and witli Virginia. Other rrnds in 
contemplation will, when completed, increase the facilifties 
of an outlet, and extend the lisuts of the market. The 
majority of the water courses in Slast Tennessee ciHne 
from the mouatains, and hence hnng down pure sand, 
which is deposited in the bends of the rivers^ and upon 
the islands. This sand of coiurse lories in quality^ tx)th 
as regaxds fineness, sharpness and color^ ac(K>rding to the 
rodss which have been disintegrated. 
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The maimfaetiure of gk8s» depends nf^Qn e%)tiag a 
combint^tion betweea mad ftnd potash (h? md^. JSit^v 
of these bases may be used, according As tlM»|r difier In 
oheaiHiesa* Potash wo^ld ha the base wHhim>M itopuld 
be readily obtahsied by tixiyiaiwg the ashm vof nrt^f 
When these two sabatwoes arja fashed t^^ther, j^ey cois^ 
stibite a silieaite of potash. The best glMs jwhioh mmH t9 
be Biiidey k ik^ Bobjemiai^ and is 1% mii^tiire 4f sand, potw 
ash and lime. The rounded pebbles wiiioh we Qd^ M 
aJbiiiidsatly sMttered over o$yr fields itai hiBtHi-^iid iimi 
onrifater coufses, is similar to that which is w^d* for t^ 
mannfocture of this gUss. ^e pebbles am heated ^ m 
intense de^ee and ji^eii bi^g thrown into wn^, the/ 
erjdmUe to pieoes. The fragments are thmi poniided M 
roU^ so as to obtain a fine powder. The potash and'i^e 
lime used are both of the finest quality, and the: whole 
%mig mii^ed togetheif in regular a^d weU est^i^bed pro- 
portions^ are subjected to a flame obtained by the burning 
of resinous wood. The proportions are: 110 parte Qf 
pulverized flint or quarts; 64 of refined potaa^ and 24 
of ca«stic lime. During our explorations we imve exam- 
ined many fine banks of white sand along ^e courses of 
the Holston and Powell's rivers — ^and we hope at no dis- 
tant day to hear of such enterprizes being; again com- 
menced. A fine market is afforded a^ south of ns for 
glassware of every variety, for, on account of its break- 
age in transportation from the distant eastern cities, it be- 
comes quite expensive before it reaches our qiaf l^^ts. An 
establishment at this point would undoubtedly command 
the tn^ of evUry S&nj^jBini l^to; ; 

We barely alluded, on piign ^; t^4ke fy^tfi ^ (rx4 
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istence of an aif^iUaceous limestone, which hts been sup- 
posed to possess the property of hardening under water^ 
when burned into lime. 

The stratum, which has been examined, is found at the 
northern limits of the corporation of Knoxville— and may 
be traced from one end of our yalley to the othsr. There 
are two strata lying contiguous to each otlier. The one 
is of a reddish color, and is easily split into flags, 
though frequently reddish white veins of magnedan oar- 
bonate of Erne are found penetrating to some* extent inta 
the contiguous stratum. The other stratum is of a grey- 
ish ydlow cokr and more disposed to cran^le than the 
red. Botk of these strata have been tested and the pref- 
erence is given to the red argillaceous limestone. An 
analysis of the two varieties has yielded me the feUowiiig 
residts: 

No. 1 was a specimen of the reddish variety from the 
surfikce of the stratum. It contains too much clay and 
silex. 

An analysis yielded me the following results : 

CMbonato of Lime 6S 

** Magnesia 8 

Oride of Iron 5 

Clay and SUox 89 

100 

No. 2 was another specimen from a more solid portion 
of the quarry, and contained 

Carbonate of Lime 62 

•« Magnesia 5' 

Oxide of Iron 4 

Clay and Silex 29 

100 

I obtained two ispecimens' cf lim^tine from the quarry 
of Mr. Moffett, below the city of Knoxville, and analyzed 
them. One was a compact, reddish limestone, with yel- 
lewidi grey spots, and yielded 



37 

CftrbonaU of Lime and Mignesia 78 

Oxide df Iron 3 

Clfty and Bilex 24 

100 

Tlie other specimea — ^uniformly reddish — yielded^ 

Gerbonate of lime and Megnena . . . .86 

Oxide of Iron 6 

Claj and Silex S 

100 

We believe the limestones of that quarry^ if properly 
calciiied, will produce a tolerably good oement-Hmd we 
hope that experiments will be made with it. 

In all limestone there is a greater or less d^^ee oi 
impurities. Fat Kme is that which is obtained from pure 
carbonate of lime^ and is known by its swellii^ wh^i it 
becomes meist| 4uid at the same time cooling with a great 
degree <of heat 

When tiie foreign admixtures of limestone consist of 
day or sand^ then a lime is yielded which possesses the 
property of hardening under water. These foreign ad* 
mixtures must exist in certain proportions^ as in fact the 
value of ihe cement depends upon the per centage of the 
different ingredients. It is generally known that the 
common building mortar is made of one-third lime an^ 
two-thirds sand ; and according as these iwo substances 
are united together, so wiU be the value of the mortar 
used. The sand and lime should be mixed together at a 
time when the lime is as yet caustic— as it is then in a 
condition to form the silicate of lime. The natural com- 
bination of these ingredients existing in the argillaceous 
limestones affords a quick-lime which, under water, will 
form an impermeable cement If there are <mly 12 per 
cent of day in the limestone, it will form a cement whio|| 
will require several days to harden. If 25 per cent, then 
we have a lime which will harden quite rapidly. This is 
known as the Roman cement. 
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Now, by comparing the chftmcter of otu^ Hittesiones 
with others from which goad cement has beeft obteined^ 
we rendily see their value. 

MtOi^ BufUfikjfj^lti titdiiaLtj liiM^kihid thd (A^tot is 
to drite off the carbonic acid of tiie carbonate of Vtm^j aad 
great heat is maintained for several days fof this purpose. 

But in burning hydraulic ImestoneSy a great heat must 
be giDitded igiiitiit. It h tine, the principal objAot ^ 
(lalcttlHag k hMrci alito to elpel ^e (Nirbonic Mid, so M to 
bring about a nniob of th4 (fustic Hme witiii ttte i^lsy m4 
silnd^ tftlt if too gteat heM be BmpliffeA, the elay, in 
^Mth irilM ftftd alumina esist in intimate connectioti^ ftee 
tbgetiJet, fb^nittg ft silicate of almnioa^ and it will be teft^ 
Aeted haiMI^M eoihpaet as a brick, and henee the siUeft bo^ 
ing fixed with alumina, no union takes place witib the liit^. 

A getttie and steady heat^ therefore^ should be ettpky- 
^ td d deg)«e Slifficieiit to «xpel tiie darbcviie add of ^ 
ttitie Mr W^lt8 (Sie watet of tiie elay^ 

in t^d co^stiiietioii, thetef6re> of a kiln fot* bttiliiliig 
fli& atg:iIIii66oiid Umestme^ regiiM shotild be had to tii6 
flikfb dt iii¥^tbat it be not loo etrmg^ ttot varkb)^: 
Whil^ theHDfAilm^ kikis af^ likde (^ hn otal f6rte^ to hm 
h ttdttiit of k str(»lg eUfrent through the fites^ th« ktiii iEbil^ 
fh^ liydMvcQie litakd shcMld b<3 of ^(^ual dimeKisioni^, iltid W 
tohsmiMA iA ite fire gfeted th^t duly a limited ^uail^^ 
tf fa^iidvM tie applied. Reiiieinbei*iitg ihat the priiim- 
jp^l objet^t iiii to calcidft the^t(Mi^ Hfiiih us im '^ %h^ ^ 

- ir««« iffwkkh itpj^id.^^Vtm tb« iiafti)r(» (^ this Uttkid| 
ft is tLtk kiVidti&Md ocniiefi^ f(a umltei siil^eet to dktt^MiWi 
Wb^ii'e ItM^ tAe i» Bihd« oT briek fof fofmdatl^e i«i ]kU' 
ih^ ft fe^al^ «r this tieiitekkt <A thi kiiei* W^ vriU M^ 
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It may also be used for tiie inanufactare of pipes for 
the coBTeyance ei water. Its principal use is in piaster- 
ing cistems. The rapidly incr^ising demand for good cis* 
terns will render this an imporiiant branch of indostry in 
East Tennessee* 

In the early history of our oonntry, the cool and grate- 
ful spring was the oenter of attraction, and the near^ 
the family ikiaiision waa erected to it the better^ But as 
cities have sprang into existence, and as the countiy has 
been opened, spring-water fails to supply the demand. 
To the refreshing shower, distilled from heaven's alembic^ 
we are turning for the eobliiig draught This too affords 
a drinking-^water more conducive to health. The preva^ 
lence of cholera, almost ^tirely in limestone regioni^ 
shows some conneotion between the geological character ol* 
the district and this disease.. And as the water we drink^ 
on account of itt Ulneetone oharaeter, is regarded as the 
offending agent^ attention k being directed^ to dstema and 
cistern water. 

CLAY, OB ALUMINA* 

The charaetet of the various geological formations of 
East Tennessee, extendkig tiitough at least four great ge^ 
ologbal periods in the world's history,' iirould lead us to* 
expect a variety in ita deposits of alumina. These mate^ 
rially differ according as they result from the disintegra- 
tion of primitive rocks, w slat^ or shale. The purest 
is that which proceeds from the decomposed felspathic 
rooks, porphyries and granites, and is denominated Jka(h 
Un^ and so extensively used for the manufacture of jpor- 
edain. The othw clays are used ion aoarser ware, for pot- 
tery and for brick. 

The ridgea of the Unaka mountains will doubtless af- 
ford quantities of decomposed and decomposing felspath- 
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tc and porphjrritic rock— 4ogetfaer i^ith granites and gneiss. 
' The granitio rod^s are composed ci silex, potassa, alu* 
mina and water. These ingredients in fact, in different 
propCNrtions, compose neariy all the days. They may in^ 
deed be regarded chemicadly as a silicate of alumina. 
But while this earth exists so abundantly in this injure 
form, it €ho constitutes some of choicest and rarest gems 
—thus blue alumina is tcalled mppkire — red alumina rt#%, 
and when transparent and cohnrleas, the l^alme earundum. 
Emery also in its diffevent dqprees of fineness is an opaque 
conmdum. 

We have already described the lecaUtiies of alum and 
its mode 6f manufactilre. Our desire at present is to 
duect attention to the quality of our days, both thMe 
resulting from the disintegn^on of our felspathic rodcs, 
as well as those from our aluminous shales— *as highly 
advantageous for the manufacture of both the coarse and 
the fine kinds of pottery, earthenware and stone-ware. 

But recenily, as one of the trophies of the chemical 
art, a metal, aluminum, has been extracted from clay 
which for the many purposes to which it can be applied, 
bids fair, as soon as some cheaper mode is discoyered for 
its preparation, to rcfiace many of the other metals in 
many ef the arts of life. This metal is of a sihrei* white, 
lights and applicable to many purposes. It may be ob- 
tained thus : The chlorides of potassiim and sodium are 
j^aced with the clay in a cnidble and then subjected to a 
high degree of heat, when the grosser particles of alumi- 
na are set free, and there remains a saline mass, in which 
the small ^obules of metal are found perfectly pure. The 
solvent for this new metal is muriatic acid; its melting 
point is the same as that of silver, but its specific gravity 
is mudi less. 
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Thus it may be seen that the clay of our hills contains 
within itself a treasure, independent of its use in many 
of the arts of life — a metal which from its mode of ex* 
traction at present is more valuable or costly than silver 
or gold ; yet destined at some day to be so cheap and 
common that every one may be in possession of it. 

MILLSTONE GRrr. 

During a reconneisance made in 1849 of the country 
between Knoxville and the Cumberland Gap, we passed 
over, not far from Tazewell, a stratum of silicious stone 
which would be admirably adapted for buhrstones and 
millstones. It presented a cellular texture, was quite 
hard, and filled with small quartz crystals. Occurring on 
the mountain lands, it may doubtless be found extending 
along these ranges conforming to the general geological 
construction of the country. 

The same silicious stratum, indicated on our map, may 
be found all along the most prominent mountain heights 
— having seen it on Clinch mountain and Copper ridge* 
As the future of East Tennessee points to her resources 
as a grain-growing and a manufacturing district — ^here is 
afforded ample materials for the construction of stones to 
grind her cereals into flour. To this we will advert in 
anolher chapter. 

BOOFING SLATE. 

All along the western declivity of the Unaka mount- 
ains, from Georgia to Virginia, may be found strata of 
greater or less tiiickness of roofing slate. Dipping at va- 
rious angles into the heart of the mountains, it serves to 
form the natural roof of hundreds of rock houses to be found 
in this region, whilst the interior of the houses is fur* 
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nished abondantiy with the materials for the manufacttire 
of the salts of commerce. I>r. Troost, in his sixth re^ 
port, devotes several pages to a description of this skte^ 
from which I will extract, especially his remarks as re^ 
gards its existence in Sevier county. And the same aire 
applicable to all the others : 

'< One of the most interesting products of Sevier county is the Roof- 
ing Slate, of which it contains extensive ranges. A stratum of it may 
be seen on th^ map of that county, lying between French Broad river 
and the fork of little Pigeon, a few miles north of Seviervilley.and 
crossing the little Pigeon near this town. How fiit it extaids I have 
not been able to ascertain — but a more extensive stratum b situated 
towards the south or rather the south-east ot Sevierville, running ftmn 
sooth-west to north-east, neariy parallel to the great Smoky mountitin^ 
uud being perhaps a continuation of the Chilhowee mountain in Blount 
county. As I have observed above, this is a very extensive tract of riate^ 
and from the superficial examination to which I could subject it, no 
quarries having yet been made in it, seems to be of an excellent quali- 
ty. I have seen shhs of it, which had been detached by some natn- 
tal cause, f^m ten to tWve feet square, and of uniform thioknesi-^- 
perfectly level and sonorous. To the enterprising citizens who shall 
penetrate this bed, it will yield some other variety of this useful sub- 
stanoe. 

*' In order to give an idea of the usefulness of this slate and to point 
out its real characters, I beg leave to state that We distinguish the dif- 
ferent kinds of slate, only by theii^ exterior character, namely, their 
smoothness or minuteness of grain, weight, dmabilitj, color, extent of 
slabs, etc. But the naturalist, who lodes at the nature of the rock, 
oonsidett more particularly its geological position, as fbrmiug the low^ 
est of the fodsiliierous, or sometimes perhaps the uppermost of the non- 
fossiliferous strata, and distinguishes it, tnerefore, from another kind 
of slate which belongs to a more recent formation. But to the Archi- 
tect these considerations are unimportant. 

'< The eood roofing slate has a dark gray, approaching to a bluish col- 
or — showing when polished an infinite number of small brilliant points, 
lying in the direction of the slaty structure* Such slate is sonorous, is 
not acted upon by acids, and gives a whitish gray mark, whcm scratch- 
ed with iroA ot a piece of the same slate. 

<' SbAe is not susceptible ai a high polish Uke maii>le, but it may Be 
brought to a very smooth surface by pumice stone or similar materials, 
and m this it is unctuous to the touch. Moreover, all slates or simile 
rocbi of whatever color, may be made fit fbt roofing, if they oan be divide 
ed into thin lamin» or slabs^ which are level and sonorous, and suscep- 
tible of being trimmed and pierced with the proper hammer, without 
broaking, and if they abaorb so water, when taey have been for some 
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time gubmerged iti this flijud. Becfttise^ if iliu were tlie css^^ the froet 
would soon destnnr them, whatever might be their other good qualities. 

"Hid stnat& OT slate Itl Serier cotiiitj are very mtlcfa ifichiied, ap- 
pr6a<)lnii^ almost to a VerttciU.pOsitiDii. If Is this iaclitiatioii) together 
with the thickness of the strata, that determines the mode of extract- 
ing the slate ; We can therefore prescHbe no general rule t6t Working 
these quArries ; some require mtbtemttieoas gallei^ei) others |jter|>eiidicM 
ular shafts — ^while others again mair be worked above ground, as in 
common stone quarries. These are therefore circumstances which arc 
entirely local. 

'< The leaved of which the strata of slate are oomposed, are sometiBiea 
parallel to these strata^ but oftener perpendicular to them. 

t / 

^^ ^^ ^^ *^ ^fr ^fr ^^ ^^ ^k *^* ^^ 

^^ It is necessaiy that the slate should be split up in lamina) in the 
qiiarry, as soon as it is separated from the stratum, because whenever it 
has Idiit the natui^ humidity, Which pervadeli the rocks ib their- natti- * 
ral position, it becomes diffioidt to split. 

'<It is not necessarv to enumerate all the purposes for which slate 
mav be used. A roof made of slate lasts fifty years without repairs, 
and when repaired will last fifty jears longer. It is imp^nneftble to 
rain and entirely fire-proof. It will not melt like zinc, when exposed 
td heat^ nor rust as do tin ttMifb, wheteVer the tin, by some accident, 
is removed from the iron, Ikht burn aa do our (tonimoik lAhingle r6o&. 
when a fire takes place in a house, it is often the case that the fire is 
coniihumcated bt tne roof tn the nekt^t is seldom the case therefore, 
in our towns ana eitiesj that que house alone is desth)yed by fire^ but 
generally several at a time. In Europe "v^here the houses are covered 
with tiles or slate, these extensive conflagrations seldom take place. 

'' The slate may be used for stoves and fire-places, for cisterns, evap- 
orating pans which are heated by steam, and the coarse kinds make the 
best fiag-stones — and when polished, slate forms fine tables and tablets 
for writing." 

CHLOBrrS SldATXL 

is found accompanying quartz, from Coqua creek, Monroe 
cC>iintj, and is an indication of gold. It is in this quarts 
vein, with its accompanying ohloaKte slate^ that the gold 
of the Whippo-wil mines, on Coqna creek, is found. 

The slate is of a dark blite greto color, somewhat gjMh 
ular, easily splitting into slabs. Oti Cioqua tsreek it forms 
large misuises. This chlorite slate may be traced in a N. 
B* directioii along the western deoHyity of Smoky mount- 
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ains to ilie point where it crosses into N. 0. To S. W. it 
may be traced to the Ocoee river^ and is seen projectiiig 
from the bloff on the Ocoee turnpike at a point about 16 
miles below CongdonV This illostrates the bearing of the 
rock formations throogh these moontains. While it in- 
clines at the nsoal dip of 45^ to the 8. K, its course is to 
the E. N. E., hence a line drawn from this pointy with that 
bearing, will be found to pass over the same slaty chlorite 
on Coqua creek^ and will cross Smoky mountains about 
the point where the Tennessee river has cut its way. 

Chlorite slate often contains imbedded crystals of sul* 
phuret of iron. These crystals are often several inches 
in diameter, and, when they fall out, leave a square, deep 
indentation in the slate. 

Chlorite slate belongs to the metamorphic or primordial 
rocks, among which are also to be found many different 
varieties of homblend, containing fine crystals of garnet; 
also mica skte, felspar, porphyry, amethystine quartz, 
many of which need only the skill of the lapidary to torn 
them to good account. 

CHAP- nr. 

ORES OF EAST TENNESSEE. IBON— LBAI>~ZINC-C0PPB&~OOL»-.8ILTSB. 

Although we are not of the number who believe that 
the wealth of a country consists in its mineral resources, 
to the exdusion of its agricultural £Etcilities, yet when 
the two are combined, as in East Tennessee, the elements 
of prosperity are thereby greaily advanced. 

In this portion of the State, nearly the entire mineral 
wealth, with the exception of the iron developments in 
the Cumberland mountains and in Middle Tennessee, ex- 
ists, and that too in such quantities as to admit of a great* 
ly increased amount of capital for its development. This 
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of itself, now that it ia beii^ intersected by fines of rail- 
way, will brii^ mto tkis bealtUal region ere long an in- 
dustrious population, the reflen influence of which will be 
felt, not only in the increased amount of her agricultural 
products and their enhanced yalue, but also in all the arts 
and trades of Kfe. 

While, therefore, the future history of East Tennessee 
may now be said to be engraven wiih every stroke of the 
miner^s pick, it will doubtless be so indeUbly traced as not 
to be effaced for ages to come; Each new development 
will add to a knowledge of 19iis rich store-house, and each 
shaft sunk be bttt as ladders, the deeper they ext^d, 
wherewith to explore its valuable recesses. 

IBOK. 

In order to* present the iron interest in a connected 
manner, we will deviate from our plan, and> offer the result 
of our explorations throughout the State, as well as such 
facts as we have been able te gather, into one section. 

There are six varieties of iron ore to be found in Ten- 
nessee — nearly all of which are profitably worked. 

1. Cranberry iron ore — magnetic ore. 

2. Brown hematite or hydrous peroxide of iron. 

3. Red hematite or argUlaeeous iron ore. 

4. Sulphuret of iron. 

5. Carbonate of iron. . . 

6: Native iron, or meteoric iron. 

From Carter, all along the Western decfivity of the 
Unaka mountains, through the valley of East Tennessee, 
interstratified with the coal measures of the Cumberland 
mountains, and throughout the siUcious region which sur- 
rounds, with its bold, irr^ukr escarpments, the rich ag- 
ricultural region of Middle Temessee, and extending be- 
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yond the Tennessee river along ibe ei«t»m eowi^ies of 
the Western IXvision, thete ores, Uib om or anotber, air^ 
found in all abundance and <tf unquMtiomhlo q«i«tity« 

which is MagnedCf h to be fonnd in the connties of Omt^ 
ter and Cocke, and in all probability in the intermediate 
oounties. It is aesociated with a greeniah mmr^mhk'iey 
and oceurs among the mica slates. It doubtless oecnrs in 
all of those oounties aloi^ this mountain rangp where 
these slates and other primordial rocks are to be found in 
our State. 

Dr. Troost, in his fourth report, thus speaks of this ore : 

''The iron ore of the primgr4ial foniuiitioQ is sepertllj tbftt kJM 
which is called magnetic iron ore, ImmeDse quantities of this ore are 
found in the north-eastern parts of the United States. And not to 
speak of the vast deposits of this aire in similar formations in Washing- 
ton county, Missouri, which have formed these 5fty years one of the 
wonders of the west, nor those of Elba, which produced most of the 
iron uted by the Romans, and the mines of wkiak are yet consideied as 
inexhaustible ; I must ms^Mition on^ sk^at^ ^e9r t}ie Hmit which ae|&- 
rates the State of Tennessee from North Carolina, at the foot of the 
Roan mountain, in Cart^ eounty. It teems to be an extensive vein of 
fich magnetic iron ore, similar to thai of some parts of Swedea, and is 
accompanied with the sanie minerals as the Swedish ore, namely, a va- 
riety of pyroxene (apilite or mtlaeoiite)." 

But while this ore is associated with the sahlite ih (bar- 
ter, it is not to be found with it in Oodte county. 

This ore is found compact and in layers, possessing an 
uneven fracture, color iron black, with a metallie lustre. 
Its streak and powder are black, and contains, according 
to Philips, 

Oxygen , 28.22 

Iroo . . . . . . . V, . .. 7|.78 

• • ^ ■ .,,.., ; m.m 

This ope is ehairaoterized by it* p^imty^hemi called 
mUipe lodesime. Like tlie mageeilv it kses its magnetic 
io^aeuee by roo^h usage w by ii«i(i' 
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It is an ore of the, earlier rocks— and occurs among 
them in beds and masses. This ore is the same a^ that 
from which the noted Swedish ircm is manufactared, and 
the products of the banks in Carter command a higher 
price in the market than that of any other <»re. These 
ores are principally the property of Mr. Hampton and 
John Harding, Esq^., some eight or ten miles east of £li^- 
abethton. 

The banks of ore are almost inaccessible^ being among 
iJie mouotain ranges, near the State line, but a good mac-r 
adamized road or a branch railroad would render available 
one of the most valuable iron ores in the State. 

2. Brown Hematite or H^fdrous Peroxide of Iron.-^Tilm 
variety of ore is that which occurs so abundantly through- 
out Middle Tennessee, in some portions of the Cumber- 
land mountains, and also in Bast Tennessee. Were we to 
designate the counties in which this ore is found, we might 
enumerate all belonging to the Western Division border- 
ing on the Tennessee river. In fact, it enters largely into 
the iron interest of Tennessee, and wherever found dif- 
fers but slightly. There are local names given to it by 
the iron men, but as a general rule it belongs to that class 
into which water, iron and o^cygen enter as ingredients. 
The component parts are put down in works on mineralo- 
gy as follows : 

Iron 50 

Oxygen 26 

Water 25 

m 
and the yield of metal is 50 pounds to the hundred of ore. 
This ore occurs massive or stalactitical or botryoidal, 
sometimes in pota, which when opened present a beautiful 
iridescent surface. This is designated as brown hematite. 
It is called an ochre when of an earthy stratum and yel- 
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low^ claff iron stone when hard and impure, and the hog 
ore when found in low localities. 

The powder or streak of thb ore is yeUow. 

The silicious rej^on throughout Middle Tennessee and 
the silicious hills and knolNS of East Tennessee seem to 
be uniformly the deposit of this ore of iron — ^which was 
in all probability formed subsequent to that of its silidous 
bed. This silicious bed or stratum, as we will hereafter 
show, rests upon the limestone strata of East and Mid- 
dle Tennessee, wd lies beneath the cretaceous formatkm 
of the Western District. Wherever the channels of the 
water-courses are cut' through this silicious stratum the 
out-cropping of tibe iron, with its accompanying slates and 
chertz rocks, may be found on opposite sides of the valley: 

In 1832, Dr. Troost found only six blast furnaces in 
Middle Tennessee, to which were attached ten refining 
forges, containing twenty-three hammers and fifty-one 
fires, to make blooms. But in 1836 the number of fur- 
naces had increased to twenty-seven, producing on an 
average 27,000 tons of iron annually. No information is 
given by him at that time as to the manufacture in East 
Tennessee. 

In his fifth report, 1840, he gives a full description of 
the iron ores of Cocke county— which he found travers- 
ing the slate rocks in several directions. The ores (tf 
Long creek, the property of Mr. Birdseye, and which 
supplied Legion furnace — the ores of Grass Fork creek 
— the ores of Stone's creek, on the lands of Mr. Holland 
— those of the Dry Fork of Wolf creek^ and those along 
the banks of Big Pigeon river, were all- exammed and 
pronounced by him to be abundant and of excellent qoal^ 
ity. These streams also, as well as many otiiers found 
in this country, are well adapAed for furnaces^ forges and 
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bloomerks. This may also be said with reference to 
«11 ihose other counties along this range of mountains, 
from the Carter banks to Tellico river. 

A bank of no mean im|)ortance of this hydrous oxide 
of iron has been opened in the eastern limit of Knox 
county, and we have examined another some two miles 
south of Loudon. But as yet, neither through the interior 
of the valley of East Tennessee — ^nor through the lime- 
stone valley of Middle Tennessee, have we discovered any 
considerable workable quantity of iron ore. It seems 
principally confined to the silicious ridges. 

The localities of the hydrous peroxide of iron may be 
stated to be embraced in the counties of Sullivan, 
Carter, Johnson, Washington, Greene, Cocke, Sevier, 
Blount, Monroe, Polk and McMinn in East Tennessee, and 
Warren, White, Coffee, Franklin, Lawrence, Wayne, Har- 
din, Lewis, Hickman, Perry, Decatur, Dickson, Hum- 
phreys, Montgomery, Benton and Stewart in Middle and 
West Tennessee. It will thus be seen that in the east- 
ern division of this iron field, the ere runs along the declivity 
of the Unaka range of mountains ; while in Middle Ten- 
nessee it runs upon that elevated table land which sur- 
rounds the fertile agricultural counties — and which was 
designated by Dr, Troost as the silicious region. The 
two formations of these two divisions differ in geological 
positiofi. 

3. The red Hematite oi^m^rgillaceoiis Peroxide of Iron, — 
This is the third variety of iron ore for our consideration. 
It is that variety which occurs as a band all along the east- 
ern declivity of the Cumberland mountains, from the 
Cumberland Gap to the Raccoon mountains on the Georgia 
line. It is found of various thicknesses, from one to ten 
leet, and from the fact of its occurring on the sides of the 
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gaps or coves in the mountain sides, through which the 
water courses make their way, the inference is fair that 
it extends deep into the heart of the mountain. In tlie 
Sequatchee valley, it is also fofcnd cropping out as on the 
eastern side at nearly the same altitude. It also may 
])e found in several of the counties bordering on the 
western base of the Unaka mountains. 

This ore occurs of different degrees of density, from a 
hard solid mass, to a soft unctuous lump. 

Its streak or powder is red. It is known by various 
names, as specular iron^ red chalky df/estone^ scaly oxide of 
iron. The composition of the ore is, according to Phillips, 

Iron ....... 70 

Oxygen . . . • . . . .30 

100 

One hundred pounds therefore yielding seventy of 
metallic iron. 

The counties in which this ore is to be found, are 
Claiborne, Campbell, Anderson, Roane, Rhea, Hamilton, 
Bledsoe and Marion along the Cumberland range, and in 
Carter^ Johnson, Sullivan, Greene, Cocke, Sevier .and 
Monroe along the Unaka range. One locality is deserying 
of special notice w^hich, though as yet unexplored, pre- 
sents such a bold and massive appearance, that it is des- 
tined at no distant day, to be the seat of extensive 
iron establishments ; I allude to Elk river Gkip, in 
Campbell county. The route w the KnoxAnlle and Ken- 
tucky Railroad has been located through this Gap. Al- 
though all along the Gap there are oiit-crops of strata of 
this scaly oxide of iron, yet at one point especially it pre- 
sents a perpendicular cliff of more than 30 feet, a solid 
stratum of iron ore, disappearing under the mountain. It 
may be called the Iron moimtain of Tennessee. Coa- 
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tiguous to it, all along the mountain heights, may be found 
coal of a superior quality, while the full, rapid stream of 
Elk river is sufficient to drive forges of any power. 

The different varieties of this ore are distinguished 
by a greater or less* degree of purity and hardness, 
and hence it has received from the miners peculiar names : 
such as specular iron, red hematite, red chalk or ochre, 
clay iron stone. That which occurs in the Cumberland 
mountains is stratified and of different degrees of hardness, 
some constituting the lenticular argillaceous ore, consistiijg 
of small grains agglutinated together. 

Some of the strata •ai'e also fossiliferous, its surface 
presenting several species of corals, crinoideal stems and 
shells. 

This ore is profitably worked in all its localities — and 
is that of which the iron banks of England are usually com- 
posed, being found there, as here, associated with her 
coal measures. 

In East Tennessee there are seven furnaces driven with 
water-power blast, and two with steam-power. There are 
also eighteen forges and thirty-two fires, in all of which this 
red hematite is used. 

4. Tlie fourth variety of Iron ore found in Tennessee is the 
Sulphuret, generally known as Iron Pyrites, and frequently, 
especially when in coal, receiving the name of sulphur. 
This ore is found associated with all of our rocks — being 
found from the Metamorphic slates to the latest limestone. 
It is associated with the Copper ores in quartz, with the 
chlorite sl^ete in cubes of various sizes — with the alum 
and magnesia slates — with the limestones and with sand- 
stones. 

Specimens have been collected from the copper region 
at Ducktown, where it constitutes the Mundic of the 
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miaers — from the clilorito slate at Coqua Creek in Cubes, 
where it lies contiguous to the Gold — from the slates of 
Sevier and Monroe, where by its decomposition it favors 
the production of alum, and of sulphate of Magnesia — 
as well as of Copperas — from the limestone of East and 
Middle Tennessee, where it occurs in detached crystals 
or masses. 

The use of this ore of iron is in the manufacture 
of Copperas and of Sulphur. The Copperas or sulph. iron 
is, in fact, the result of the decomposition of the ore by 
exposure to air and moisture, and is the process which is 
continually going on in the ore as it occurs — as in cabinet 
specimens. All that is necessary to produce the copperas 
of commerce is washing and crystallizing. The Sulphur is 
obtained by heating the ore to redness, by which it is driven 
off in fumes into a separate chamber or vessel, where it is 
condensed. 

The abundance of this ore of iron in the hills of East 
Tennessee holds out inducements to capitalists for a prof- 
itable investment in the establishment of manufactories. 

5. Carbonate of Iron is found quite abundantly in the 
counties of Morgan and Campbell. It occurs in rounded 
nodules or pebbles of various sizes, made up of concentric 
layers. It is a rich ore, easily worked, and its ready ac- 
cessibility, on the completion of our Kentucky Railroad, 

will render this a valuable variety. It is also known by the 
name of Clay iron stone and sparry iron. The value of 

this ore generally arises from its association with the coal 

measures. It is highly probable that it is quit^ abundant, 

and, if found to be so, will add the more to the metallic 

wealth of our State, 

An analysis of one of these iron stones yielded 39 per 

cent, of metallic iron. My attention was first directed to 

these nodules by Prof. Mitchell. ^ 
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6. The sixth variety, of iron ore in our State is in de- 
tached specimens. It is the native iron. This variety, 
which is pure iron and not an ore, is supposed to be of me- 
teoric origin, but hoAV formed and whence it comes is of 
course altogether hypothetical. Its characters, as well as its 
localities — having been in every respect isolated, in round- 
ish masses — indicate its origin. Two specimens are in my 
possession, the one found in Grainger and the other in 
White county. The Grainger specimen weighs 4i ounces, 
said to have been from a mass of 20 lbs., and the White 
specimen, half an oufice — size of mass not known. Both 
specimens present a crystalline structure on the freshly 
broken surface, of a dark iron color, and readily malleable. 
In Dr. Troost's Fifth Report, 1840, there is described the 
meteoric metallic mass found in Cocke county. 

He thus speaks of it : 

" The original weight of it is said to have been about two thousand 
pounds. The parts that I have seen, and that which is in my posses- 
sion, are a singular heterogeneous mixture, composed of metiillic iron, 
carburet of iron, or graphite, sulphuret of iron, hydroxide of iron, 
brown and yellow, the brown being very hard, the yellow very soft (like 
gypsum ;) in some pieces all these ingredients form a kind of hetero- 
geneous mixture. 

The most interesting part nevertheless, and which occupies about 
ninety-five hundredths of the whole mass is the nickeliferous iron. It 
is partly of a crystalline structure and partly composed of irregular 
grains of various sizes and forms, sometimes merely agglutinated, some- 
times separated by a thin flexible pellicle of a highly polished metal, 
viz : highly carbonised iron. The crystalline part is composed of 
laminae, which vary in thickness forming sometimes equilateral triangles, 
which are separated, the one froia the other, by very thin laminae or 
pellicles of a brilliant steel polish as mentioned above, and being re- 
markably flexible, I expected to find these triangular laminae placed in 
Buch position as to form octahedrons, or showing a cleavage parallel to 
the sides of that solid j but this is not the case, the cleavage gives a 
regular tetrahedron. I have one of these forms which measures about 
one inch from the base to the apex. This metallic iron is besides dis- 
persed in irregularly shaped little masses through a solid compact brown 
hydrated oxide of iron, through which it is also dispersed in invisible 
grains, which can only be detected by the magnet which attracts them 
when the substance has been reduced to powder. 
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This iron is malleable ; — I have in mj possession a horse-shoe nail 
T^hich was made of it without having undergone a previous preparation , 
and it is harder and whiter than common wrought iron. Its hardness 
is perhaps owing to a small quantity of carbon, or perhaps to nickel — 
but the color of the iron in its natural state, before it has been sub- 
jected to any operation, differs much in different parts. In some it is 
black and has no metallic lustre at all ; in others it has a brilliant 
lustre, and is then always much whiter than steel or common iron. — 
This iron is but little susceptible of being tarnished when exposed to 
the action of the atmosphere — the black part may be rendered white 
by a file. It is covered also here • and there with a kind of black 
varnish.'' 

Prof. Safford, at present Geologist of the State, describes 
a meteoric .mass which fell in Lincoln county. 

He says : 

'* This specimen, which now lies before us, has an edge broken, off, 
revealing the character of the interior. Within it is of an ashen-gray 
color, varied by patches of white, yellowish, and dark minerals. (§ 283.) 

With the exception of the broken edge, it is covered, and when 
first obtained was entirely covered j as most meteorites of this kind are> 
with a very thin "black, shining crust, as if it had been coated with 
pitch ;" this, was doubtless formed by the fusion of its outer surface in 
its rapid passage through the air. 

One end or face, which may be regarded as the base, has an irregular 
rhomboidal outline, averaging 2 J by 2i inches. Placing the stone 
upon this end, the body of it presents the form of an irregular, slightly 
oblique, rhomboidal prism. The upper end, however, is not well defin- 
ed, but runs up to one side in a flattened protuberance, giving the ® 
entire specimen a form approaching roughly an oblique pyramid. The 
length from the base to the apex is 4} inches. 

Three adjacant sides are rough, being covered with cavities and pits. 
It is likely that the stone has been torn off from a larger mass, or from 
other fragments, along these faces. 

The other sides are smoother and rounded, and appear to have con- 
stituted a portion of the surface of the larger mass. 

The specimen acts upon the needle ; fragments of it readily yield 
particles of nickeliferous iron by trituration in a mortar. The specific 
gravity of the entire specimen is 3.20. Its weight, in its present con- 
dition, 3.83 lbs." 
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Production of Iron, axd its C'>x-;CMFno5- — W^ Jj^-.^ 
said enough to prove the inexhatuEtiUe frh^nunfrr cf ovr 
Iron banks. We have shown that four at le*.tt cf trie 
varieties are of excellent quality, and are alrf^dy yr^^ 
fitablj" worked. Nature has jilaced together in .^ych ab?jn- 
dauce two of the elements of national iiresitu^hfi. x\iht our 
State will be blind to her own interesti* if she d^^r-; liot 
promote every facility' for their development. Thi:^ hhe 
can do by putting into operation exti>n>jve .-yiitem-; of 
railways, stretching over the surfiice of her territory 
like network, and serving as the means for of^ruing up 
and bringing to market the vaist treasures of mineral 
wealth which lie entombed in the bo.som of her hills and 
mountains. To this England owes much of her present 
greatness^ aad not until her iron banks and coal beds are 
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exhausted will the shrill whistle of the Locomotive cease 
to be heard in her borders. She has felt the importance 
of those treasures which lie beneath the feet of her over- 
crowded population, and she promotes every means in her 
power to develop those resources, so that it may be safely 
said one-fifth of her population live beneath the surface 
of her soil. 

In contrast with this picture of English operations, 
what do we see presented in our own country ? What in 
our own Tennessee? We see the singular spectacle 
of a nation possessing far more of the raw material than 
England, and yet deriving more largely of the manufac- 
tured articles by importation than she manufactures her- 
self, and more than is imported into all other nations on 
the globe. Her hiUs are based on iron and her soil is 
impregnated with it, and yet, when any enterprize of note 
is undertaken, English or Swedish iron has the prefer- 
ence, if it can be obtained. But although it was contended 
only a few years ago that we had not the facilities for 
bringing out the ore and the iron to market, yet now that 
the Railway system has been so generally adopted, pene- 
trating the inmost recesses of our mountain coves, traver- 
ing our fertile valleys, tunneling our Alpine heights, and 
developing their rich treasures of coal, iron and other 
minerals, the extent of our own resources will begin to 
be appreciated, and thousands of busy hands be employed 
in their production and in their consumption. 

From a work on the statistics of coal by R. C. Taylor 
we are told that while England produced from her mines 
in 1845, 1,512,000 tons of iron, the United States only 
produced 502,000 tons. 

In 1852, England manufactured 2,901,000 tons, of 
which she exported to the United States 808,133 tons. 
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working up the remainder into the various forms of needles, 
knives, razors, nails, machinery &c., which she distributed 
throughout the world, the United States taking for her 
use a large share — fully one-half. 

During the same year, the manufacture of iron in the 
United States amounted to 750,000 tons, or not quite as 
much as was imported. None of this was exported, show- 
ing the amount required at that time for our own con- 
sumption, and all of which we should have produced from 
our oAvn iron banks and coal beds. What is the conse- 
quence ? Our apathy is arousing English capitalists to 
avail themselves of our mineral beds — feeling assured 
that here they can procure iron as good, and profits as 
great, as by working their own mines. Not a month 
passes that we are not visited by the agents of some Eng- 
lish company, coming to examine for themselves, and for 
the purpose of investing where they find the chances of 
success good. We will presently allude to the result of 
this supineness on the part of our citizens, by which the 
rich copper district at Ducktown has almost entirely 
passed into English hands, but feAv indeed of our citizens 
holding an interest in them. And yet we say to all, come 
with your capital for the fi.eld is ample, and the resources 
great. 

During the year 1853, according to the Report of the 
Secretary of the Treasury, the value of iron imported 
into the United States was $29,015,364, of which nearly 
$16,000,000 was for bar iron alone ; and the duty which 
had to be paid on these imports, for that year was $8,104,- 
609 — whereas during 1850, the value of manufactured 
iron in the United States amounted only to $38,000,000, 
only one fifth more than Avas imported a year or two after- 
wards. And in Tennessee, during the year 1854, the 
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entire value of .all the iron manufactured, according to an 
estimate of the State Geologist, was but little short of 
two millions of dollars. Tennessee thus for the year 1854 
bore the ratio to the States of the Union of one twentieth 
in Iron production, and at the same time consumed her 
share of imported iron for railways, imported ma- 
chinery, and manufiictured products. For her home-made 
iron she realized less than she expended for the imported 
products. 

New Discovery in the Manufacture of Iran. — In this con- 
nection we will insert a brief account of a new process in 
the manufacture of iron by which much labor is saved, 
and at less expense. 

The earlier manufacturers employed human beings to 
stir up the molten mass to separate the clay on* cinder. — 
]\Ir. Nasmith introduced steam for this purpose, by for- 
cing it from below, and causing the mass to boil like a ' 
})ot. The new discovery employs "air — the food of fire 
— which permeated the mass, and with carbon of the 
iron intensified the heat and freed the mass from matter 
out of place." 

While in the ordinary process six heats are necessary 
to Carry the iron through all of its stages of purification 
— in the new process only one is required. In the ordi- 
nary process the ore first passes into pigs — but in the new, 
it runs from the furnace into the refining pot, where, by 
increased heat, the superfluous carbon is burned out. — 
This affords malleable iron ready for the rolls. And here 
again a new arrangement is made. Instead of a series 
of grooves on one cylinder, there are a series of cylin- 
ders, with one groove, gradually decreasing in size so that 
the iron bar introduced at one cylinder passes successively 
through the entire series without the laborious handling 
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practiced in the ordinary process. Thus the ingot, deliver- 
ed from the refining furnace, passes one rail to the first 
pair of rolls wjth its original heat, and through them to 
the next, and so on till the bars were completed without 
being touched by the hands. 

The great object to be secured by this new process is 
the manufacture of iron of homogeneous structure as well 
as in the saving of labor and of expense. Flaws frequent- 
ly occur in masses of Iron, owing to the imbedding of 
scales of oxidized iron in the malleable mass, and such 
flaws are detrimental to machinery, and to artillery pieces. 
It is believed that the new process obviates such results. 
The English papers are full of accounts of the new pro- 
cess. By one Journal it is said to produce, without fail, 
better iron than Swedish and ten dollars per ton cheaper than 
common British. The London Times expresses the con- 
viction that the discoverer " Has produced the grandest 

OPERATION EVER YET DEVISED IN METALLURGY." By it " the 

Puddling Furnace is entirely dispensed with, and the new 
process is said to convert in a day as much malleable iron as 
fiftt/ puddling furnaces, and tvith less than one hundredth 
part of the labor.'' 

Thus it will be seen that the sole process of this new 
method consists in converting the crude iron from the 
ordinary blast furnace into ingots of malleable iron or 
steel which is accomplished by the application of heat 
rendered inconceivably intense by blasts of cold air. 

Any one, acquainted with metallurgic processes, knows 

what effect atmospheric air has upon red hot iron. In 

still atmosphere the rapid forma^tion of scales is. evidence 

of slow combustion, but if a strong blast of air be forced 

upon it, it is rapidly burned away. It is this fact which 

-is made to act in the new plan — air is rapidly made to. 
'permeate the heated mass of molten iron. 
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Mr. Bessemer is the inventor of this new process. 

And yet though he has been for two years making ex- 
periments Avith this new process, in our country the 
same operation has been pursued for three years by the 
Magnetic Iron Company, Mott Haven. 

ZINC. 

The Ninth Geological Report of the late Dr. Troost 
was devoted almost exclusively to a description of the 
Zinc ores of Tennessee and the mode of their conversion 
into metallic Zinc. 

The most important locahties are to be found in East 
Tennessee. We will describe each of these in detail. 

1. Claiborne Ores. — The deposits of Zinc in Claiborne 
county are found near Powell's river, about 20 miles 
South-West of Tazewell. Shafts have been sunk in 
several places, and the ore taken out in considerable quan- 
tities. It is associated with galena or sulphuret of 'lead. 
When we visited these deposits in 1849 we ascertained 
that they occurred along a great anticlinal axis which ex- 
tended N. E. and S. W. throughout Powell's valley. In 
many places the ore cropped out upon the surface of the 
ground, and in others Avas reached by means of shafts, 
which had been opened to a depth of about 60 feet. It 
was found in fissures of the limestones of various thick- 
nesses. The ore found in these deposits consists of three 
varieties, viz: 

1. Carbonate of Zinc — Calamine. 

2. Silicate of Zinc — Electric Calamine. 

3. Sulphuret of Zinc — Blende. 

The mineralogical character^ of these three varieties are 
the same in all localities. 

1. Carlonate of Zinc is composed of, , 
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Oxide of Zinc . , 64 

Carbonic acid 86 

100 

or about 51 per cent of metallic Zinc. 

It is found as incrustations or stalactitical concretions 
— also in porous masses. It possesses a waxy lustre, of 
an impure Avhite or bluish gray color ; sometimes it is of 
a granular compact structure and opaque. 

It.is distinguished from other ores of Zinc by its effer- 
vescence with acids. 

It is found associated with the magnesian limestone. 

2. Silicate of Zinc^ or Electric calamine, is also found 
with the foregoing variety. 

It is composed, according to Dr. Troost, of, 

Silica ....... 25 

Oxido of Zinc . . . . . . . 67 

Water, &c, . . . . . . . . 8 

100 

which gives more than 53 per cent of the metal in the 

ore: 
This ore occurs in stalactitical concretions, also mamillary 

and encrusting. 

Its color is white, but varies from that to brown with 
shades of blue and green. It does not effervesce like 
the carbonate, but in hot sulphuric acid it dissolves, and 
the solution on cooling, gelatinizes. By friction or heat, 
it becomes electric. 

In former years this ore and the carbonate, were the 
only ores used in Europe for the manufacture of metallic 
Zinc. 

Dr. Troost recommends to those who would distinguish 

these ores from those minerals which they resemble, to 

■expose a small quantity for ] 5 or 20 minutes to a low red 

heat, then to pulverise and sift, and mix the powder with 
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pulverised charcoal and filings of copper ; then to expose 
this mixture in a small crucible for a sufficient length of 
time to the heat of a blacksmith's fire, and see whether 
the copper has increased in weight, and been converted into 
brass; if not, no Zinc was present in the specimen assayed. 

A readier process is to pulverise the specimen and throw 
it upon ignited charcoal. If Zinc be present it will vola- 
talize as a Avhite cloud, readily condensing on any cold 
metallic plate held over it. 

Encrusting crystals of quartz are frequently supposed 
to be Zinc. They may not only be detected by the fore- 
going process, but also by the microscope revealing the 
minute prismatic form of the quartz crystals. 

3. Sulphuret of Zinc or Blende is also a common ore, 
associated with galena, and with the other ores of 
Zinc. It is composed, according to Dr. Troost, in the ores 
from Powelfs river, of. 

Zinc Cl.OO 

Iron . . , . • . . . . . 1.50 

Lead ......... 7.50 

Sulphur 21.00 

Earthy matter 9.00 

100,00 

Thus it Avill be seen that there are also other admix- 
tures with this ore of Zinc. Indeed there are frequently 
found with it the sulphuret of lead, iron, arsenic, cadmia 
and copper. 

This ore has a waxy, yellowish color, and affords a white 
streak — has the appearance of resin, and not much that 
of an ore. When heated, it emits fumes of Zinc. 

These deposits of Zinc in Claiborne county have not 
been tested to that degree commensurate Avith their 
importance. The value of Zinc, as one of the ingredients of 
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brass, should insure for these localities at least a sljare of the 
investment of capitalists, till their true character has been 
fully developed. 

2. Jefferson ores. — These same ores of Zinc occur in 
several localities in JelTerson and other counties. The 
foregoing description will suffice. 

A few miles to the North-east of New Market they 
are found in irregular veins in the limestone rock, similar 
to those of Powell's vall^. 

Throughout New Market valley, surface-specimens of 
these ores have been found. In some places slight ex- 
plorations have been made without any discouraging re- 
sults. Dr. Troost also notices a locality near Dandridge, 
in a branch running into the French Broad River. 

Near Mossy Creek, not far from the East Tennessee 
and^Virginia Railroad, a new deposit has been discovered 
of carbonate of Zinc, and there is another near the Pan- 
ther Springs, called the Swingle Mines, both of which 
localities give fair indications of being valuable. 

3. Knox county ores, — Following the direction indicated 
by the veins of Jefferson county, "we find that they lead 
us into Knox county. South of the Holston river, 
one mile from Knoxville, in the reddish variegated lime- 
stone, Dr. M. W. Dickeson found a vein of carbonate of 
Zinc, which is believed to be important. 

On the waters of Roseberry creek, east of Knoxville, 
there is a fine deposit of carbonate of Zinc, the vein pur- 
suing a N. E. and S. W. course. 

In the cut of the Rabun Gap Railroad, within the cor- 
poration limits of Knoxville, near the river, a vein of red 
Zinc ore has been opened, associated with the magnesian 
limestone. Its extent or importance is not known, as it 
passes under the bluff. 
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4. Blount ores. — Dr. Grant, on the line of the Georgia 
Railroad, has brought to my notice a fine locality of 
sulphuret of Zinc, associated with the same magnesian 
limestone, in Blount county. The specimen presented 
to me was of fine appearance. 

At Loudon, Roane county, there is also said to exist a 
locality. Following in the same general dkection, deposits 
have been found some eight miles to the South-west on 
the lands of Mr. Bowman, and on as far as the mouth of 
Suee Creek, where it empties into the Tennessee. So that 
taking New Market as a starting point of observation, 
these irregular veins of Zinc, associated with galena as we 
will presently show, may be traced either to the South- 
west along one of the great folds which characterize the 
geological formations of East Tennessee, or to the North- 
cast into the upper counties. From the representation of 
friends, we are led to believe that they may be found 
through Greene, Cocke, and on to Carter county..^ Speci- 
mens of carbonate of Zinc have Ufeen shown us from 
Washington county. 

Process of Mamifachiring. — Regarding these deposits 
of Zinc as valuable, we will append a few suggestions as 
to the dijfferent modes of extracting the metal from the ore. 
The process for extracting the Calamines differs from that for 
the Blendes* 

The furnaces used for the former are known as Watts, 
Dillgers, the Liege and the Silesian. 
. The, ore is broken into fragments, and the impurities of 
iron or lead separated as perfectly as practicable. The 
ore is then calcined, which drives off the carbonic acid 
and renders it friable. It is then carried to the powder- 
ing mills, and mixed with charcoal, and being placed in 
earthern retorts, is subjected to a strong white heat. 
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This, reduces the oxide of Zinc, expels the carbonic oxide 
gas, and the metallic Zinc condenses in. allonges fitted to 
the retorts. The melted Zinc is then run into rectangular 
moulds in pieces weighing from 60 to 70 lbs. (Regnault.) 
The ingots are again melted in a reverberatory furnace, and 
run into moulds of a suitable size for rolling. It is then pass- 
ed through heavy rollers which produces the sheet Zinc. 

The blende or sulphuret, has first to be roasted in heaps 
to drive off the sulphur, and the friable ore is then sub- 
jected to the action of flame in a reverberatory furnace 
by which the oxidation of the Zinc is completed. After 
which the process is similar to that for the calamines. — 
(Regnault.) 

ZT^e^.— Sheet Zinc is used for many purposes in the 
arts. It is very durable as a roofing material for houses 
— ^but its principal application is in the manufacture of 
brass, by forming an alloy with copper, and into white 
Zinc paint. These two ores are of sufficient importance 
to attract attention to the deposits of Zinc to be found 
in East Tennessee. 

The construction of a smelting furnace at the copper 
mines of Polk county, would be an additional inducement 
to test the value of these Zinc ores. And should the ex- 
pectations concerning them be realized, there will be 
necessarily instituted a series of manufacturing operations 
which would prove of immense importance to our State 
and to the South. 

The extensive use which is now made of Zinc paint, 
its durability, as well as its fine polish, renders even the 
probability of value in our Zinc deposits as deserving of 
attention. Zinc paint is a white oxide ground up in oil, 
and it may be readily seen that the process which con- 
sists in freeing the ore of its impurities and reducing it to 
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an oxide instead of a metal, is that by which a dry paint 
is obtained. On plates of sheet Zinc a whitish coating is 
frequently found, which is an oxide generated by the 
action of atmospheric agencies upon the metal. So that 
in obtaining the oxide, the process may stop short of con- 
verting the ore into metallic Zinc, or it may take the me- 
tallic Zinc and re-convert it into an oxide. 

M. Leclaire, of Paris, the discoverer, sold his patent 
right to the Vielle Montague Zinc Mining Company, who 
alone have the right to manufacture by the Leclaire process 
in Europe and America. 

In this coimtry we have the New Jersey Zinc Company, 
and the Pennsylvania and Lehigh Zinc Company. They 
have been in operation for several years. The former 
company, in 1853, manufactured 1805 tons, from which 
they netted a profit of $90,592 16, and paid |42,944 "50 
in dividends. 

LEAD. 

Considering the number of localities in which Lead ore 
is found in Tennessee, and the readiness with which 
the metal is extracted, and its uniformly high price, as 
well as demand, it is surprising that they have not re- 
ceived a greater share of the attention of capitalists. 

In nearly every county in the Eastern division of the 
State, these ores are found in greater or less quantity as- 
sociated with the ores of Zinc, and in some localities con- 
taining traces of silver. 

The counties of Carter, Jefferson, Grainger, Anderson, 
Claiborne, Roane, Blount and Marion in East Tennessee, 
and of Davidson- and White in Middle Tennessee, have 
yielded fair specimens, the profitableness or value of which 
depend only on the quantity found. 
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Dr. Troost in his Reports describes the deposit in David- 
son, and speaks highly of its prospects. The same vein 
may be traced westwardly, exhibiting an outcrop in the 
b^d of Brown's creek, near the residence of Judge Hum- 
phreys. Other outcrops are found to the east of Hays- 
boro', where it was originally opened. 

In East Tennessee, the deposits are said to be of good 
quality. Those which I have had the pleasure of examin- 
ing personally, and also those from which large specimens of 
galena have been presented to me, afford good indications' 

In Carter, about 10 miles east^of Elizabethton; in Jef- 
ferson, near New Market ; in Anderson, on Hind's creek ; 
in Claiborne, on Powell's river ; in Roane, from Dr. Grant's 
deposits ; and in Grainger 6 mileS to the north of Rutledge, 
are, so far as I am informed, our best localities. There 
is said to be a cave in Jefferson county, near Red Sulphur 
Springs, in which the stalactites are beautifully encrusted 
with crystals of Zinc and Lead. 

The principal ore of Lead in Tennessee, is the sulphur et. 
It differs however, in external appearance. The Grain- 
ger and the Roane ores are somewhat crystallized in cubic 
crystals — while the Carter, Jefferson and Claiborne ores 
are granular. The former are distinguished by the name 
of galena, and the latter are most generally argentiferous. 

Carbonate of lime, and heavy spar, are fhe most usual 
associated rocks. 

As yet, only imperfect explorations of these Lead de- 
posits have been made, the most extensive being carried 
on in Powell's valley. Here the ore has been reached by 
means of shafts, and found to lie in veins, between the 
fissures of the slightly inclined limestone strata. These 
explorations were made as early as 1848, and have been 
renewed at times, still giving indications of ultimate suc- 
cess to the patient explorer. 
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The following analyses of Lead ore were made by Dr. 
Troost, and presented in his Ninth Report on the Geology 
of Tennessee : 

He says, page 34. A specimen taken from the bed of 
Powell's river, given to me by Senator Thornburg, was 
composed of : 

Lead . . . . • 75.00 

Zinc 11.00 

Sulphur 12.50 

A trace of SiWer and loss 1.50 

100.00 

Another from a ridge near Poweffs river, 

Lead 40.00 

Zinc . • 29.00 

Sulphur 16.00 

Iron Oxide . . ^ 6.00 

Carbonic acid and Sites . 10.00 

100.00 

A third specimen, from same vicinity. 

Lead 53.00 

Zinc 15.00 

Carbonic acid 6.00 

Sulphur 11.00 

Iron Oxide 13.00 

Loss . 2.00 

100.00 

I will remark in conclusion, that when galena is found 
alone, it generally contains 89 per cent, of Lead and 13 
per cent, of sulphur, also containing, as in the Elizabeth- 
ton and New Market ores, a trace of silver. And where 
galena is found thus, alone, the value of the deposit de- 
pends solely on the quantity of the ore. 

COPPER. 

Considering the very recent date since the ' first dis- 
covery of Copper ore in Tennessee, the rapid develop- 
ments following thereupon aflford another striking in- 
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stance of the readiness with which capitalists will enter 
upon such explorations when once convinced of their 
importance and value. 

Copper District. — The range of mountains along the 
eastern boundary of Tennessee is composed of the meta- 
morphic series of rocks. They possess a N. E. and S. 
W. course, the strata dipping at various angles, from 45® 
to 90° to the S. E. It is in this range of mountains that 
the Copper district of Tennessee is situated. Pursuing 
this same general direction beyond the limits of Tennessee, 
the discoveries of Copper have been made in Carrol and 
Floyd counties, Virginia, and doubtless it is the same* 
mineral band which extends on to Maryland and Pennsyl- 
vania. South-westward the band may be traced through 
the interior counties of Georgia even to the State of 
Alabama. There is a striking resemblance in the rock ^ 
strata throughout this entire mineral region. In the 
Unaka mountains, between Tennessee and North Carolina, 
the band is found to pursue a tortuous course, only here 
and there presenting itself on the Tennessee declivity. 

In North Carolina the metamorphic rocks underlie the 
older primary strata, while in Tennessee they overlie the 
more recent silurian or fossiliferous rocks. These met- 
amorphic strata consist of micaceous slates, quartzose 
sandstones, chlorite slates and primary limestones, inter- 
stratified with beds of porphyry, chertzy limestones and 
conglomerates. 

It is in these metamorphic slates, especially between 
the micaceous slates and quartzose sandstones, that the 
veins of Copper have been found. They are indicated by 
the outcrops of gossan^ which is a porous oxide of Iron, 
tarnished, to a greater or less degree, with thin films of 
some ore of Copper— most generally the carbonate. 
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History of the Discovery ^ and the Progress of the Mining 
of Copper at Ducktotvn. — Having thus pointed out in a 
few words the general outlines of this great mineral zone, 
we shall enter upon a particular account of the early min- 
ing operations, and the success attending them in this new 
and productive field. 

In the South-eastern corner of Tennessee, a region 
spasrely inhabited, and, on account of its ruggedness and 
inaccessiblity, scarcely ever visited, the discovery of 
Copper was made. 

During the Gold hunting excitenaent of a few years ago, 
which was vigorously prosecuted in Northern Georgia, Wes- 
tern N. Carolina, and the mountain districts of East Ten- 
nessee, almost every rill and branch were traced to their 
very source, and every alluvial deposit on their banks was 
washed and panned in search of this precious metal. — 
These explorations were vigorously prosecuted from 1830 
to 1836, and during this period every part of the present 
Copper region was carefully examined, not only by the 
practical operator Avith his pan, but the Legislature of the 
State directed its Geologist, Dr. Troost, to visit this dis- 
trict and report thereupon at its next Session. The 
result of these labors is embraced in his Tenth Report. 
The labors of that survey were mainly directed to the solu- 
tion of the question of the value of the gold deposits, and 
consequently the only end attained was " that gold is not 
so abundant in the Ocoee District as is generally suppos- 
ed;" but of this we shall give an account when we enter 
upon the consideration of Gold. 

Passing through the country near Ducktown, Dr. Troost 
noticed at several places masses of hydroxide of iron — 
which he pronounced of good quality, and possessing 
value, " especially in this country which is not susceptible 
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of cultivation, and where there is an inexhaustible abun- 
dance of wood." The sequel of this description will 
show that this was the out-cropping of the valuable de- • 
posits of Copper at the same locality. 

Attention being thus directed to this point by the fore- 
going report, the foundation of Zion iron works was laid 
in 1849 by Mr. Duggar, an enterprising iron master from 
Johnson county. He erected a small furnace for making' 
iron on the banks of Potato creek, where the ore was 
abundantly found. This is the site of the present Chero- 
kee Copper mines. •The very high price of iron all 
through the mountains was such as to. warrant a paying 
investment to Mr. Duggar. 

The ordinary price was from eight to nine cents per lb. 
In March of 1847, Mr. Duggar purchased eighty acres in 
section 21, being a portion of the land at present belong- 
ing to the Cherokee mine, for $20 and 200 lbs. of Iron, 
which latter payment was to be made when the contem- 
plated forge should be in operation. A dam was thrown 
across Potato creek, and the work of the forge reached 

ft 

through the whole season, so that it was not until April 
of 1848 that Iron was produced from this establishment. 
At first the ore promised much. It looked well, and 
welded in the loop very readily. It would draw well 
until it cooled to a cherry red, then it would break across 
and in pieces. If heated to a white color, and immersed 
in water, until cold, it would show, a very thin Copper 
precipitate on the surface. Sometimes the forge flame 
had a greenish tinge. After many trials to make a good 
merchantable Iron from the ore, the proprietor of this 
establishment began to examine the Iron out-croppings in 
the vicinity with the hope that a better ore could be 
f3und. Trials were made with no better success from 
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ore up Potato creek, and from the same range in Georgia. 
At length ore was found about fourteen miles across the 
strata to the Southeast in Georgia, capable of working 
into a fair quality of Iron.* This ore was hauled to the 
urnacejat a cost of $5 per ton — the cost of coal being 23 cents 
per bushel. This forge continued in operation about two 
years, making in that time nearly five hundred tons of 
Iron, which supplied a large country, and considerable of 
it found markets at Dahlonega, Elijay, and the neighbor- 
ing towns. 

A single forge and tilt-hammer, ^th a water-blast made 
up this establishment, which, with the dam across Potato 
creek, cost about $700. 

We go back a few years in our sketch to note another 
peculiarity in the development of this mineral region. 

In August of 1843, a Mr. Lemmons, who had been 
operating on this creek, was induced, by some singular 
appearance in the earth, to make some attempt to find the 
precious metal on a small branch on section nine, which 
falls into Potato creek. This is now the location of the 
Hiwassee Copper Mine. A small opening was made, and 
the washings were very successful. In a reddish browa 
and blackish decomposed rock, the supposed gold was 
found in large crystals of a deep rich red color. The 
fortunate discoverer toiled without rest the whole day 
long to secure the enormous treasure fortune was offering 
him. At a late twilight hour the precious metal was 
gathered up and packed ; the sleeves of the discoverer's 
coat was filled, and secured at the cuffs by a hickory- 
bark withe. This greater fortune was so unexpected that 
nothing larger than a goose quill was at hand in which 
to store the gold, so that the coat was taken. Mr. Lem- 
mons, slinging his treasure across his shoulder, moved 
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homeward, leaving his pan concealed in the bushes ready 
for another day's labor. On reaching his rude cabin, 
whiskey was sent for to help in the rejoicings, and mirth 
and joy resounded over those low mountain tops long after 
midnight, so that another sun found not a ready laborer. 
The next day the gold was again examined, and lo ! its 
color was changed from the bright red, which was thought 
a sign of great richness, to a dark, dingy brown. This 
brought fears, and night stole the fortune of the day. — 
The gold proved to be red oxide of Copper in crystal?. 
This event produced some excitement ; but soon passed 
away, and no one knew the nature and extent of the 
metal thus discovered, or even its value. Some further 
work was done by Mr. Grant, who found several rich 
specimens of native Copper. This section* of country, 
and the workings so far as were opened, was examined 
by a Geologist of this State, who gave a very unfavorable 
report of the district. Soon after this examination, the 
property changed owners, and the company, who pur- 
chased, explored the ground a little farther by cutting a 
trench up the branch, where Lemmons had found his gold. 
This work exposed to view the black oxide of Copper, 
which was not known to the persons whose enterprise had 
thus led them to embark in mining. Several tons of ore 
were broken and thrown out of the trench. A box of 
samples, including specimens of the rocks in the neigh- 
borhood, was made up and sent to Nicholas Haight, New 
York, for examhiation. This box, however, contained 
but a small fragment of ore, which was thought by the 
parties who opened this trench to be nothing but a dark 
brown and blackish valueless stone. The report upon 
these samples was that a single dark fragment produced 
11 per cent, of Copper, and that the great mass of speci- 
mens were made up mainly of Iron. 
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This unexpected report discouraged the present opera- 
tors. Their ardor was checked, and all mining operations 
suspended when a report of the " samples" became known. 
The season passed away, amd in the last of April, 1847, a 
German, by the name of A. J. Weaver, from the District 
of Werner, saw the trench and informed the parties inter- 
ested that the black rocks, as they Avere here called, were 
rich Copper ore. Mr. Weaver began the first mining 
under a lease, paying one fifteenth of the gross products 
flf the mine. This arrangement was really the beginning 
of mining in this locality. On the first of May, 1847, 
work was resumed in the old trench, and ninety casks 
were shipped to the Revere Smelting 'Works, at Port 
Shively, near Boston. This ore was made up in two lots. 
No. 1 was worth 32 i per cent., and No. 2 was sold at 
14 i per cent. Mr. Weaver was in Boston at the time of 
the sale of the ore, and early the next season he left for 
Mexico, to explore some mines of silver, but fell by the 
Indians while crossing the plains. I copy a portion of 
his letter, dated Fort Independence, Mo., April 15, 1848, 
and addressed to one of the company who leased the mine 
to him : 

"Before I left New York, I received such information from several 
sources, and especially from a German, who had just returned from the 
mining districts of Mexico, as has led me to change my plans, and 
attempt to reach the country of Chihuahua, by the way of the Plains. 
The accounts are creditable and very flattering for the mining of silver 
in that part of Mexico, and I thought to learn more of this region from 
the Santa Fe traders, who make Independence a point of traffic. I 
shall make gold-mining my first work. I shall have to close my engage- 
ments with your company ; but should I be so fortunate as to return in 
the autumn, it is my intention to secure the help of my friends in Boston 
and work your mine. This I proposed to do this season, but the pros- 
pect of richer metals in Mexico has led me for a few months away. 

" Last fall I took from your mine to Boston ninety casks of ore. 
Three casks were very poor, of a reddish clay, so that they were not 
sold. The balance were put in two lots. No. 1, of 18,750 tt)s., de- 
ducting water, was worth 82.5 per cent.; No. 2, of 12,460 tt)s., was 
worth 14.5 per cent., Copper.'' 
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About this time, in May of 1849, a gentleman from 
the west, came to the company, who began the original 
trench, and of whom Mr. Weaver leased, stating that he 
represented English capital, and desired to make invest- 
ments in mineral lands, and accordingly a contract was 
made upon the premises, which only held the property up 
from all farther development. In this condition it re- 
mained until about the first of April, 1851, when notice 
was taken of the place, and several persons sought this 
region for a place of investment and enterprise. The 
following letter, from a very enterprising and zealous 
laborer in this field of usefulness, from Jefferson county, 
will show the manner in which a new country has been 
improved. This letter was written at the request of Dr. 
Charles A, Proctor, and forcibly illustrates the self-denial 
which the early explorers of the Copper region under- 
went in developing the rich treasures since found in those 
mountain fastnesses: 

To Dr. R. 0. Curret/ and (7. A, Proctor: DucKTOWN, 1855. 

Gentlemen :— I came to Ducktown in 1849, scouting for Copper, 
and found some five or six tons in a cabin, ten feet square, on the pro- 
perty now known as the Hiwassee. I found the country unexplored; 
the School section, a property now worth a million of dollars, attracting 
little or no attention. Sat down in the woods to mature some plan to 
open and control the section. I owned, at the time, one twenty-dollar 
bill. After three hours' reflection, resolved upon calling a meeting of 
the citizens of the township, and make a speech- explanatory of the 
value of the School section, and the importance of leasing it for mining 
purposes. Told the people that as soon as the mines could be opened, 
their condition would be improved, and that civilization, intelligence, 
comfort and wealth would be the inevitable results. At the conclusion 
of this remark, a speaker arose in the crowd and informed me that a 
large portion of the inhabitants had come here to get away from civil- 
ization, 'and if it followed them, they would run again. After tho 
speech was inade, drew up a memorial to the Legislature praying the 
][>assage of a law authorizing the Commissioners to give a mining lease 
on the School section. The memorial was signed by a majority of the 
citizens, and on personal application, the law was passed, and under it 
the lease was taken. In May, 1850, commenced mining in the woods. 
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In the same year, sunk two shafts, and obtained Copper from both of 
them. The excavations made did not exceed twelve feet — at that depth 
the Copper being found. Commenced mining at the Hiwassee mine in 
1851, in connection with S. Congdon, the agent of the Tennessee 
Mining Company; built a double cabin, and taught Sabbath-school in 
the kitchen end of the establishment, aided by young Mr. Walter 
Congdon. We were tantalized by one of the miners, who exclaimed, 
on*a certain occasion : ^' (jood God Almighty ! does that old mud-sucker 
think he can worship Jesus and work a Copper mine?" While this 
same miner was planning a way to pack Copper ore out of the moun- 
tain on mules, I surveyed the Ocoee river, and determined to make a 
road eighteen miles through an impassable desert. I had no means 
but a strong determination to surmount every obstacle. Ooing to a 
Methodist camp-meeting, I obtained permission to make a road-speech, 
in the recess of divine service. The speech over, we took up a ooUee- 
tion, principally on credit and payable in trade. This, however, served 
the purpose, and on the 6th of October, 1851, the work was commenced. 
On the first day, three hands worked ; on the second, two; on the 
third, worked alone — public opinion, strong and powerful, being against 
the enterprise; on the fourth day, hired a dozen Cherokees. Thns be- 
gan one of the most important projects in the State — which was con- 
summated in two years, at an expense of about $22,000. The Tennessee 
Company came early to help in the enterprise — but the Hiwassee held 
back till fourteen miles of the road was passable for wagons. At the 
close of the first year, Kob't. McCampbell was employed as the engineer 
of the road, after which I again turned my attention to mining. 

(Signed.) JOHN CALDWELL. 

This road, of which Mr. Caldwell writes, is the only 
outlet for carrying the production of the mines to market. 
It is constructed along the winding banks of the Ocoee 
river, and is 40 miles in length. The most picturesque 
scenery to be found in the State is presented along this 
route. From Clouds, where the road begins its winding 
course along the bank of the Ocoee, for a distance of 20 
miles, there is an ascent of nearly 1000 feet, which makes 
an average of 50 feet to the mile. At no place is the 
grade of the road ten feet above the surface of the river, 
and hence there is presented to the traveller at every 
turn in the stream, new scenery, and apparently on a 
grander scale. Cascades of every variety are presented. 
At one time in a narrow channel, where it seems the stream 
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has cut through a mountain, immense masses of stone 
dam up the impetuous torrent, over which it leaps in a 
deafening roar. Then at another point, where a rapid 
curve is made, the opposite shore presents a vast amphi- 
theatre, rising 1,000 feet from the water's edge by gradual 
steps, while just above the beholder, a tall overhanging 
cUiF seems threatening with instant destruction. On this 
cliflF, the genius of the Ocoee may be said to preside, and 
the feathered songsters in the opposite amphitheatre chaunt 
their anthems beside the grandeur of the surging waters. 
Here, as we ascend, is another point so calm, so smooth, that 
in the quietness of its festooned island, may be imagined a 
home for water nymphs. Thus alternately, the road passes 
by the calm and the boisterous of this picturesque stream. 
Although for twenty miles it is making its meandering way 
underneath its northern bank, yet an air line from Clouds 
to the mines, is probably not more than half the distance ; 
but it is only such a line as the strong winged eagle can 
pursue. 

At the time of my visit, I made a geological section of 
this route which I will briefly describe — extending it be- 
yond the mines through Angelico Gap, to Murphy, North 
Carolina. 

Beginning at Ducktown, for one and a-half miles as we 
go westward, we pass over alternate layers of mica slate, 
quartz and sandstone. At Brush creek, three miles, a 
blue slate is succeeded by sandstone thoroughly impreg- 
nated with particles of arsenical iron, similar to the rock 
taken from the Western Tunnel at Ducktown. The thick- 
ness of this rock is very great, sometimes constituting of 
it?elf heavy layers, and at others, presenting the appear- 
ance of veifts penetrating a greyish white sandstone. We 
do not lose sight of it till we have reached, in the wind- 
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ings of the road, seven and a-half miles from Ducktown, 
To this slate succeeds. At nine miles, there was found a 
mass of gossan, which was succeeded by sandstone. To 
this came a blue slate, succeeded by an immense stratum 
of a porpjbiyritic rock filled with rounded quartz pebbles. 
The base was evidently softer than the pebbles, presenting 
where exposed for any length of time to the weather, a 
porous character, the cementing substance being washed 
out, and leaving the pebbles adhering by a slight contact. 
At the 12 mile post, was a slate; at 13, a sandstone, and 
at fifteen a chlorite slate with cubes of iron pyrites, such as 
I had seen at Coqua creek in the Gold region. It here 
presented high overhanging cliffs. At 17 miles we had the 
same stratum of porphyry with quartz pebbles, and at eigh- 
teen and a-half miles was a blue slate twisted and contor- 
ted into knots of all concievable shapes and sizes, inter- 
stratified with irregular veins of a»reddish colored mineral. 

At Clouds, 20 miles, a shaft had been sunlf and a tunnel 
opened, through a grayish micaceous sandstone, and at 
Guerins', seven miles south of the river, another shaft 
had been sunk through greenish chlorite slate. 

Beginning at Ducktown again, and going eastward 
into North Carolina, we notice at Congdon's, the gossan 
underlaid by a reddish sandstone, over which lies the 
mica slate, of a whitish and reddish white color. This is 
also the basis of the Hiwassee and Isabella mines, as well 
as others in this vicinity. Between these mines and An- 
gelico Gap, the boundary lines of the States of Tennessee 
and North Carolina, the character of the rock strata and 
the general surface of the country, consisting of rounded 
dome-like hills and ridges, are altogether similar. No re- 
markable outcrop of gossan was found east of Isabella 
mine, but frequently the sandstone assumed a highly 
erruginous character. 
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Reaching the summit of Unaka mountains, at Angelico 
Gap, another rich repast was spread before me. At my 
feet, but a few miles distant, lay the rich mining region 
of Ducktown, the whole country thronged to overflowing 
with ardent speculators, while farther to the West rose 
the towering peak of Frog mountain. To the East, the 
mountain heights and wide spread valleys of the old North 
State, presented such a scene as I had never before be- 
held. My thoughts involuntarily turned to the struggles 
of the revolutionary sires who battled hard against foes 
without and tories within, and as I gazed thus alternately 
upon the birth-place of my ancestors, and my own loved 
Tennessee, I felt the strength of the tie which he feels 
who dearly prizes the home of his birth. 

Beyond the Unaka mountains the strata possess some 
similarity to those in Tennesse, the only difference being 
in the purer metamorphic character which they acquire. 
At Murphy, ^ stratum of primitive limestone, of a snow 
white color, was examined, which has been noticed else- 
where. 

The discoveries at Ducktown led to an examination of 
this whole region. Many failed in their haste to be 
made rich, others hit upon lucky spots — and localities yet 
remain undeveloped, teeming with treasure to the fortunate 
adventurer. 

I am not prepared with statistical tables, showing the 
average yield of the working mines of Ducktown, except 
such as I find in the Report of the Geologist of Tennessee. 
But as they are imperfect, and refer to operations in 1855, 
they are not adduced here. 

But the following analysis of samples placed in my 
possession, taken from the boxed ores may be of some 
interest : 
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ANALYSIS OF SAMPLES OF COPPER ORB FROM SEVERAL OF THB 

MINES AT DUCKTOWN. 



MINE. 



Culchote 

Cherokee 

Polk county.... 

Isabella 

Hancock 

East Tennessee 

Hiwassee 

Calaway 

Eureka 



COPFSB OKI. 



Green carbonate. 

Red oxide 

Black oxide 

Black oxide 

Black oxide 

Red oxide 

Black oxide 

Black oxide 

Black oxide 

Black oxide 



PER CENT. 



.21} 

.40 

.26} 

.29} 

.26} 

.44 

.20} 

.22} 

.2H 

.24 



A sample from 2,798 boxes shipped to London yielded 
41 i per cent, at $207.50 per ton, each box averaging 500 
pounds. 

The sample from 7,819 boxes sold in New York yielded 
25i per cent, at $124 per ton of ore. 

Thus opening, one development after another has been 
made at these mines so rapidly, that they are regarded 
justly as the most valuable property in the State. An 
idea of their value may be presumed when it is stated 
that one mine is now in litigation in the United States 
court at Knoxville, and its value estimated at two or three 
millions of dollars. 

Fourteen mines have been opened, all of which have 
been worked to great profit, yielding monthly nearly 1,000 
tons of ore, worth about $100,000. By reference to a 
map of this District kindly furnished by my friend C. A. 
Proctor, Assayist for the State of Tennessee, there will 
be noticed a regularity in the order of succession of these 
mines. It will be seen that there are at least eiffht distinct 
Copper veins, traversing that portion of the State, in a 
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N. B. and S. W. direction. There are doubtless others, 
which future researches will develop. 

A Geological examination of the adjoining country 
— ^into North Carolina and Georgia in 1854, convinced 
me that the Copper region about Ducktown was con- 
fined to a very small portion of territory within the 
south-eastern part of our State, their bearing soon lead- 
ing the mine into North Carolina or into Georgia. Explora- 
tions have been successfully prosecuted by Prof. J. B. 
Mitchell on the North Carolina veins, while in Georgia, 
numerous companies have been formed who have worked 
the veins successfully. A report is now before me of 
these Georgia mines, made by Prof. C. U. Shepard, who 
presents the developments in a very flattering light. We 
learn that the Geological character of the country in which 
these mines are to be found — Cherokee county, Ga. — consist 
of alternate strata of hornblende slate, mica slate, talco- 
chlorite slate and talco-mica slate, which possess a N. E. and 
S. W. direction, dipping at an angle of 22° to the S. E. 
The vein which has been opened lies between the talco- 
mica slate, and the chlorite slate, and had an outcrop of 
gossan^ as is the case in the Ducktown mines. The geo- 
logical character of these mines is the same as that which 
appertains to the veins of Copper ore to be found in 
North Carolina. 

The Ducktown mines lie between strata of mica slate 
and ferruginous sandstone, and by reference to the map of 
these mines, it will be seen that there are several succes- 
sive strata of these slates. 

The gossan is the outcrop. This gossan is a porous oxide 
of iron. Its origin may be attributed to the action of 
water, washing out the more soluble salts of Copper, with 
which the iron was impregnated, which, sinking through 
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the vein, left a deposit of the black oxide and Copper smut. 

The order in which the different varieties of ore occur 
is quite uniform. Beneath the gossariy first the red oxide 
is turned up, tlien the green carbonate^ with occasional 
specimens of silicate^ then the black oxide, the grey arseni- 
cal ore J the sulphuret and lastly the Native Copper in lumps, 
or in arborescent masses between laminse of mica slate or 
quartz rock. 

By reference again to the map, it will be seen that the 
veins of ore are traced in straight lines ; but instances 
occur in which cross veins exist. In 1854, I had the 
pleasure of examining the appearance of one of th^se 
cross veins in the Isabella mine. The direct N. E. vein 
had been crossed by a vein bearing E. N. E. the effect of 
which was to push the direct vein out of its course, at 
the same time producing a fault in both. 

3Iineralogy. — The following description of the Duektown 
ores is not inappropriate : 

1, Red Oxide of Copper. — This ore immediately under- 
lies the gossan, or when that is wanting, forms the upper 
surface of the vein. Specimens obtained from the Chero^ 
kee mine presented a beautiful crystalline appearance, the 
crystals being minute and lining the cavity of a mass of 
the impure red oxide or tile ore. The color of the crys- 
tals varied from deep red to a reddish silvery grey. The 
massive and earthy ore was of a brownish red. Sp. gr. 6. 
This ore is generally found to be very rich in metal, the 
two specimens assayed jdelding an average of 43 percent. 
When free from impurities this ore is composed of 89 per 
cent, of Copper and 11 per cent, of oxygen. Exposed to 
the air the beautiful red crystals soon tarnish, as was the 
case in the first opening of the Hiwassee mine, much to 
the discomfiture of the miners. 
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2. Green Carbonate of Copper^ (green malachite.) 
— This is the ore next in succession. It occurs in the 
mines in a variety of ways, as in incrustations with a smooth 
surface, or in flat masses, and also in earthy lumps. 

It has a light gfeen color, which, when scratched, is a 
shade lighter. When crystals are found they present a 
beautiful appearance. 

This variety of Copper ore is found in the mountains 
of Russia m immense compact masses. Being susceptible 
of a fine polish, it is worked into a variety of purposes, as 
slabs, mantels, &c. A fine polished specimen, nearly two 
feet in diameter, was sent to the late Dr. Gerard Troost, 
some years before his death, and was kept suspended in 
a frame in his cabinet. 

Sp. gr. of this ore is 4, and yielded from the Ducktown 
samples 21J per cent. 

This variety dissolves with effervescence in nitric acid, 
without any residue, if pure. 

3. Silicate of Copper^ (chrysocolla,) is a rare variety; 
when found, generally encrusting some other variety, most 
usually the carbonate. It is composed of Silica and Cop- 
per, besides a mixture of other varieties. 

Color, emerald green, of a deeper tinge on the surface 
than on the fresh fracture. 

4. Black Oxide of Copper, — A variety of this oxide is 
called Copper smut. This is a valuable ore of Copper and 
is that which is most abundantly mined at Ducktown. In 
some of the mines I found it mixed more or less with 
portions of Copper pyrites. 

It is of a dull black 'color, at times compact, but gen- 
erally earthy or in masses. Its average yield, from all 
the mines is about 24 per cent, of metal, but if less mixed 
with other substances, it is capable of producing 60 per 
cent. 
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This may be regarded as the result of the decomposition 
of the superincumbent layers of ore and iron. When 
placed in heaps at the openings of the tunnels or shafts 
the Copper pyrites contained in it readily undergoes de- 
composition, forming a sulphate of Copper and iron united 
with the oxide of Copper. 

5. The grey ore is a mixture of Copper, antimony, 
arsenic, and iron with sulphur, and sometimes contains 
also an important trace of silver. It is of a steel grey 
color, and sp. gr. 5. If heated, the fumes of arsenic, or 
of antimony are readily perceptible. 

6. Sulphur et of Copper. — This is regarded by all miners 
as the ultima thule of their hopes, being the most productive 
and valuable of all other varieties. It is regarded as in- 
exhaustible, and has been reached in several of the Duck- 
cown mines. It is simply a combination of sulphur and 
Copper. Color, lead or iron grey, sometimes tarnished 
black. Before a blowpipe, the sulphur is driven off, and 
a globule of Copper remains. 

Exposed to action of air and moisture, it readily under- 
goes decomposition, forming sulphate of Copper, (blue 
vitriol,) in the same manner that sulphuret of iron yields 
sulphate of iron or Copperas. 

Its sp. gr. is 5.6, and yields 35 per cent of metal. 

7. Native Copper^ generally in plates or masses, some- 
times assuming arborescent and filiform shapes. That 
which has as yet been discovered at Ducktown is in the 
arborescent form. It is very ductile and malleable, and 
often contains a trace of silver. One specimen analysed, 
yielded decided indications of silver. As yet it is not 
found in sufficient quantity to be of any value. 

So much for a mineralogical description of the varieties 
of Copper opened up at Ducktown. 
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Discovery of Copper in other Localities. — In the meta- 
morphic slates, of which the range of mountains on the 
eastern boundary of the State is composed, especially be- 
tween the micaceous slates and quartzose sandstones, all 
the localities of Copper, yet discovered, have been found 
to exist. Although at no other locality besides Ducktown 
has the ore been found in quantity suiEcient to render it 
valuable, yet the indications are in some places very fa- 
vorable. Going north, along the western declivity of 
Unaka mountains, fair specimens of green carbonate of 
Copper and the black oxide have been found not far from 
Tellico Iron Works, in Monroe county. I have not per- 
sonally examined that region, but a few years ago a box 
of very fair specimens was sent me by Dan'l. Welsh, Esq,, 
one of the proprietors of the iron works, which presented 
favorable indications. There is another locality on the 
Tennessee river, near its passage through the mountain, 
where fine out-crops of gossan are found, but as yet no 
explorations have been made on that property. It be- 
longs, if I mistake not, to several citizens of Knoxville. 

From this point the metamorphic rocks disappear from 
our State, being confined to the eastern declivity of the 
mountain range, but again cross over near the corner of 
Washington county, and may thence be traced through Car- 
ter and Johnson to the Virginia line. I do not know of 
J|^ any discoveries having been made in these counties ; but as 
the State Geologist says, "I can see no reason why valu- 
able deposits may not exist within this range." 

Assay of Copper Ores. — Dissolve a weighed portion of 
the pulverized specimen in a small quantity of nitric acid, 
chemically pure — to which add one-fourth its quantity of 
hydrochloric acid. After a complete solution is effected, 
evaporate the mixture to dryness, and dissolve the solid 
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residue in distilled water. Taking a piece of polished steel, 
suspend or place it upright in a narrow test-glass ; then 
filter the solution into the same glass, occasionally adding 
water to the filter, till the action on the steel . plate en- 
tirely ceases. During the process of filtering, if any 
Copper is present it is seen coating the steel plate, being 
attracted to it by a galvanic process. From this it may 
be separated, dried and weighed, and the per cent, of 
metal ascertained. 

In the first solution in nitric and hydrochloric acids, if 
any silver be present, it will be ascertained by being 
thrown down as a white curdy precipitate. 

GOLD. 

The excitement of the last two or three years in the 
copper region succeeded only that which had previously 
existed in the search of Gold. 

Citico and Coqua creeks — the two heading near to- 
gether in the mountains of the Ocoee district, and yet the 
one running north and emptying into the Tennessee, while 
the other runs south to the Hiwassee, with the contigu- 
ous streams and mountains, were once supposed to be the 
land of Gold. But though the nugget and lump have as 
yet evaded the search of the laborious adventurer, yet 
frequently smaller particles have been picked off from 
the quartz rock, or panned out from the deposit of the A 
creek. It appears that originally, the search was made 
in the sands and washings of these two creeks; but in 
1854 I found that the examinations had been carried 
along the streams to their heads, and diligent search was 
being made for the precious metal in the quartz rock and 
chlorite slate. I found several shafts sunk to various 
depths, and ravines opened so as to cross the gold vein 
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by exposing the gold-bearing quartz. In Whippowill mine, 
after knocking oflf a portion of the quartz, I had the pleas- 
ure of picking several fine specimens of gold, and I re- 
garded the indications favorable to the future explorer. 
The surface of the country is very rugged. Its geolog- 
ical character pertains to the primordial; its rocky strata 
consisting of a quartz rock, associated with chlorite slate 
of a greenish color, more or less intermingled with cubic 
crystals of sulphuret of iron. These quartzoze and chlorite 
slates compose alternating series with red sandstone and 
mica slate. Preparations were being made to crush the 
quartz for the purpose of extracting the gold ; but we do 
not know how far the company progressed. 

SILVER. 

Independent of the trace of silver ore to be found on 
analysis in the lead ores of Tennessee, the late Dr. Troost 
describes, in his Fifth Report, for 1834, two specimens of 
the sulphuret of silver, found by him in the waters of the 
Cumberland mountain. As these are the only specimens 
which have been found, no one having as yet succeeded 
in finding the source from whence they were washed, we 
will give his own account : 

" I had the good fortune during my last excursion to make a dis- 
covery which may eventually be of great importance. Stopping for 
the night at the house of Capt. Eastland, on Clifty creek, on the Cum- 
berland mountains, he handed me some small fragments of ore. As it 
was night, and candle-light not being fit to discriminate minerals, I 
told him that I should examine it when I arrived at home ; they were 
accordingly wrapped up in a paper and marked with his name. Next 
morning I left that place, and passing through Sparta, I descended to 
the Calf-killer creek to water my horse; my attention was there attracted 
by something uncommon among the gravel ; I dismounted and took up 
the substance which had drawn my attention. Not being willing to 
remain longer amongst the dangerous miasmata which were rising at 
that time from this creek, and which had infected the whole town, I 
did not think it prudent to examine this place further. When at 
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home^ I examined both these ores, and fonnd that the fragment of 
Capt. Eastland, as well as that found by me on the Calf-killer, was sul- 
phuret of silver — ^that of Capt. Eastland containing also sulphuret of 
lead; that found on the Calf-killer was pure sulphuret of silver cover- 
ing and penetrating crystalized fluate of lime. 

"The sulphuret of silver is one of the richest of silver ores; when 
pure, it contains : 

Silver 87 

Sulphur 13 

100 
"I am at a loss to make any conjectures as to the locality of this ore. 
The banks of the Calf-killer, which creek takes its origin in Cumber- 
land mountains, only a few miles (perhaps twenty) to the north of 
Sparta, are mostly composed of oolitic limestone — of which mention is 
made in this report — and this limestone is covered here and there by 
the sandstone of the coal formation, and no vein of silver or fluate of 
lime can be expected to be found in it. It is the same with the oolitic 
limestone, which is the highest strata of our mountain limestone series, 
in which I never found any metallic vein, or other mineral substance ; 
it must therefore belong to some older rocks. The only stratum, for as 
much as I know, in which fluate of lime is found, is in Smith county. 
Now the perpendicular height of the Calf-killer is much elevated above 
the place where the fluate of lime is found, which is not far from the 
Cumberland river, about 400 feet below Sparta. I do not know from 
whence Capt. E. obtained his specimen — as he told me it was about 
fifteen miles from his residence.*' 



CHAPTER V. 

COAL REGION OF TENNESSEE. 

Passing by the consideration of any other mineral or 
ore peculiar to East Tennessee as well as its agricultural 
facilities for the present, I will next in order enter upon 
an examination of that portion of the Appalachian coal 
field lying within the limits of Tennessee. 

No subject has caused greater solicitude to English 
capitalists, than the possibility that at no very distant day 
the coal fields of their island home would be exhaust- 
ed. So rapidly has the consumption of this mineral in- 
creased for the last few years, both from the increase of 
population, and the extended application of steam, that 
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many of the mines have already failed. Some of the 
most scientific geologists and intelligent miners were 
commissioned by Government to investigate this subject, 
and though they differed as to the probable length of time 
that it would require to completely exhaust the supply, 
they all agreed that it was an event which must sooner 
or later ensue. It is true that generations may pass away 
before it occurs ; but like a wise government, there was 
an immediate prohibition put upon the destruction of the 
waste coal at the mouths of the pits, and a tax levied on 
its exportation. The result of such a catastrophe is more 
easily imagined than described. The thousands of busy 
hands now engaged with her looms, and spindles, and an- 
vils, and rollers, as well as the millions of active capital 
employed in keeping them in motion, will be driven else- 
where ere such an event happens; and who cannot see, in 
the departure of these, the fading glory of the English 
kingdom, and the loss of her power. This is a striking 
illustration of the value of this single mineral. And while 
even the prospect of a failure strikes English hearts with 
terror, may we not anticipate a bright future from the de- 
velopments of this mineral in our country. From Maine 
to Texas, there is scarcely a State that does not possess, 
to some extent, portions of a coal field ; while in many it 
constitutes the principal formation. 

In the Massachusetts and Rhode Island coal fields, 
there are estimated to. be about 500 square miles. In 
the Appalachian, extending from New York, through 
Pennsylvania into Ohio, through Virginia, Kentucky and 
Tennessee, and terminating near Tuscaloosa, Alabama, 
being 800 miles in length, with an average width of 180 
miles, and covering an area of more than 100,000 square 
miles, there are contained, at a low estimate, one million 
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of millions tons of bituminous coal. In the Ohio river 
coal field, we have another immense basin, embracing 
nearly the whole of Illinois, southern part of Indiana, and 
extending across the Ohio into Kentucky; the entire area 
being not less than 55,000 square miles. In Michigan, 
including about two-thirds of the State, another field has 
been explored, of 12,000 square miles. In Missouri and 
Iowa, is still another of 50,000; while Arkansas and 
Texas each contain important fields. So that, supposing 
these 250,000 square miles of coal deposits to have an 
average thickness of* 50 feet, we have no less than three 
and a-half millions of cubic miles of coal in the Union. 

Two classes of coal are found in our country — the bi- 
tuminous and the wow-bituminous, or anthracite. The lat- 
ter class is found only to a limited extent ; being the kind 
obtained in Eastern Pennsylvania, and is said to have 
been found in East Tennessee. Though these two classes 
possess striking marks of difference, yet they are to be 
referred to the same origin. The same fossil plants have 
been found in each; and as anthracite is coal without bi- 
tumen, there has been observed a gradual increase of this 
property towards the western limit of the Appalachian 
field. The anthracite has been debituminized by its con- 
tiguity to the primordial rocks, and to its having been 
subjected to a great pressure during its formation. It is 
similar to, and is, in fact, natural coke. 

The Tennessee coal field, being .part of the Appalachi- 
an, is embraced within the limits of the counties of Clai- 
borne, Anderson, Morgan, Scott, Fentress, Campbell, Over- 
ton, Grundy, Van Buren, White, Franklin, Bledsoe, Ma- 
rion, Hamilton, and Bhea, composing the range of Cum- 
berland mountains. These mountains are again subdi- 
vided, with local names attached. 
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The eastern base of these mountains, so far as I have 
ascertained, rest upon the inclined strata of East Tennes- 
see — though in some places there intervenes a table-land 
of the silicious stratum and old red sandstone. As we 
cross the mountains, and in passing through the Sequat- 
chee valley, we notice on its eastern side the inclined 
strata peculiar to East Tennessee; while across the Se- 
quatchee river and on the western side, a hard, white 
limestone is found, lying horizontally and overlapping the 
other strata. This peculiarity is observable throughout 
this^rich valley — ^being traced as far up as Crab Orchard. 
Here limestone ledges present a striking contrast with the 
general character of the surrounding country and may be 
regarded as a wise provision in the midst of these sand- 
stones and sandy soils. This limestone possesses a pe- 
culiar structure — being composed of an infinite number 
of egg-like fossils ; hence it has been termed oolitic lime- 
stone ; but it possesses another fossil — the luntremite — ^in 
as great abundance, and it is also called the pentrernital 
limestone. 

This limestone is also well displayed all along the west- 
ern declivity of the mountains, intervening between the 
shales and sandstones of the coal measures, and the old 
red sandstone or Devonian system below. Its absence 
on the eastern, and its unfailing presence on tHe western 
d'eclivity, is a striking peculiarity. From this pentremital 
limestone to the summit of the mountains are included 
the coal measures. They consist of strata of coal, shale, 
sandstone and conglomerates alternating with each other ; 
there being sometimes from four to six of such series in 
one elevation, but of varying thicknesses. "While on the 
western declivity of these mountains, the coal occupies 
almost uniformly a horizontal position, on the eastern the 




entire strata of coal, shale^ sandstone, &c., appear to have 
been disturbed in some places, being tilted up into an in- 
clined position, while in others no such action appears to 
have taken place, as they retain the horizontal position. 

As this is a subject of interest to our citizens, I have 
made an analysis of several specimens of coal placed in 
ray hands, giving, also, other analyses made at different 
places by other persons. 

The following is the per centum of each specimen : 
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LOCALITY. * 


CABBON. 


VOLATILE 
MATTEB. 


A8HBS. 


1. Pittsburflf 


55 

69,05 

80,56 

69,58 

83,22 

82 

77,70 

79,56 

71 

69 

80,96 


38 

21 
10 
19 
9 
10 
14 

14,21 
17 
14 
12,96 


7 

9,95 

9,44 
11,47 

7,78 

7 

8,30 

6,25 
12 
17 

6 


2. Trade Water, Ohio river 

8. Hock SDrinir. Kv 


4. Ohio river, near Caseyville. . 
6. Addison's br. Cum. mt 

6. Anderson co., E. Tennessee.. 

7. Crow creek 

8. Sewaneo Mining Company... 

9. Kimbrough*s, Roane county. 

10. Oillenwater's, Rhea county.. 

11. Alabama. Tuscaloosa 





The analysis of No. 1 was obtained from Professor 
Johnson's Tables — Nos. 9 and 10 from Professor Troost's 
Reports, and No. 11 from Professor Tuomey's^ Report. 
No. 5 is the variety of coal brought to the Nashville 
market, afid is of a compact structure, and possessing 
iridescent colors — No. 3 is from a new mine on Trade 
Water, Ky., 18 miles from the Ohio river. 

Though it is known that the range of the Cumberland 
mountains belongs to the coal measures, yet so little has 
been done for its actual exploration, that it is impossible 
to say where, in particular, coal is to be found. So im- 
portant an element is it to become in our State welfare, 
that it is highly necessary that a thorough examination 
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of xWs field should be made, with accurate analyses, ac- 
companied with a special map, and sections of the entire 
region. 

In the table of analyses I have presented specimens 
from those localities which are most abundantly worked. 
There are many others opened for the supply of their 
immediate neighborhoods. 

In the Raccoon mountains, on tl^p line of the Nashville 
& Chattanooga Railroad from whence it is obtained for 
transportation into Georgia, the coal is similar to that pro- 
duced from the Sewanee mines — beiri^ soft and very 
readily crumbling into powder. It is admirably adapted 
for manufacturing purposes. 

In the Sequatchee valley many valuable banks are 
opened, the coal from which is of a very superior quality. 
The construction of a branch railroad to the head of this 
valley would open to market one of the most productive 
valleys, as well in agriculture as in coal, to be found in 
the State. In the vicinity of Pikeville alone there are 
no less than six banks, all of excellent quality. 

In Waldens ridge^ which separates the Sequatchee from 
the Tennessee, coal seams are found extending from one 
declivity to the other; that on the eastern declivity afford- 
ing the coal for the supply of the Chattanooga market. 

The coal which is brought from Poplar creek and other 
localities in Anderson county, for clearness, purity and 
value, surpasses any coal that we have yet examined. In 
many instances it is beautifully iridescent. It is this 
coal which is brought to the Knoxville market, a distance 
of sixteen miles by wagon, and by water a distance of 
about two hundred. 

In Cross mountain and in the Elk river valley, valua- 
ble banks are found. To the west in Morgan county, there 



is an inexhaustible supply, only awaiting some facilifrjf Tor 
transportation to market, to render these excellent stock- 
raising lands as valuable for their mineral resources. 

The opening of these banks, and the construction of 
railroads for its speedy and constant transmisision to points, 
both East and West, would, in a few years, tell upon the 
industrial pursuits of our citizens. The construction of 
such a road as is contejnplated in the Nashville and Knox- 
ville Railroad, and especially if continued to the Missis- 
sippi river, would draw out from these rich store houses, 
treasures that wdtild inspirit the loom and the anvil with 
new life, and accelerate the speed of the plough. The 
construction also of the Kentucky Railroad, necessarily 
passing through the rich coal and iron banks of Anderson, 
promises a bright future for the manufacturing interests 
of East Tennessee. This is a subject in which the whole 
State feels a deep interest, relating, as it does, to State 
aggrandizement and domestic comfort. Placed in juxta- 
position with the iron and the copper, no one can fail to 
see what the results of their development would be. Not 
only would capital flow into the country, but population 
also ; until the State would become the Keystone of the 
South, as Pennsylvania is of the North. 

In these coal measures, good millstones cau be obtained 
from the conglomerates, and gridstones from the sand- 
stones; while the strata of reddish and of white clay 
would answer admirably for burning into fire brick and 
fire stones. 

In the decomposition of the aluminuous shales and 
limestones in many of the caves, rich deposits of materials 
for the manufacture of alum, and of saltpetre are found, 
while the iron ores and coals in close proximity present 
an unsurpassed field for enterprise and the investment of 
capital. 
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Geological Position of the Coal Deposits. — This forma- 
tion is composed of alternating series of argillaceous 
shales, micaceous sandstones, and coal. They occur above 
the rocks of the transition, or silurian period, and below 
those of the .secondary period. On the one side . the fos^ 
sil ferns of the coal strata is lined with the trilobite, the 
euomphalus, and the extensive family of the crinoidea ; 
and on the other with the remains of the gigantic saurians 
— and their foot-prints impressed on the new red sand- 
stone. 

The characteristic fossils of the coal tneasures are fossil 
plants; such as stigmaria, sigillaria, lepidodendron, eala- 
mites, with many species of ferns — all beautifully im- 
pressed on the clays and shales, and sometimes even the 
coal itself has presented the fibrous character of the 
wood. In the midst of the dense and majestic fern for- 
est, as it originally grew and flourished, the only reptiles 
whose remains have as yet been discovered, the cheiro- 
therium and apateon^ stalked sole lords of their forest home. 

Utility- of Coal. — On this subject I introduce a few 
extracts from a report made by Charles EUet, Esq,, Presi- 
dent, to the Schuylkill Navigation Company : 

" This is essentially the age of commerce and of steam — the founda- 
tion of which is our coal mines, 

"Each railway requires iron for its track, engines, cars, and fre- 
quently for i^ stations. 'Each new steamer requires coal to drive it — 
iron for its engine, and sometime^ for its hull; and five tons of coal 
for each ton of iron it consumes. 

<*The manufacture of the iron, .and the propulsion of the machinery 
require coal; the quantity increases with the expansion of the railway 
system; the system extends the area of civilized population, and conse- 
quent agricultural wealth. This wealth needs transportation, and this 
transportation again needs coal and iron." 

And as another report remarks : 

" Mineral and metallurgic industry is, with agriculture, the most vital 
element of our country's prosperity. Coal is the most essential agent 
of all industry; the foundry, the iron, constitute merely the instru- 
ments, the elements of riches." 



93 

Palceontohgy of the Coal Measures. — This department 
of geology has not been developed to a sufficient extent 
in Tennessee to afford us a complete view of the fossil re- 
mains found entombed within it. But whether examined 
in the United States, in Europe or in Asia^^ these meas- 
ures have always been found to contain the same classes 
and species of fossils ; so that it is presumable that many 
more than have as yet been discovered, lie imprinted be- 
neath the strata as on a page — the unread history of an- 
other epoch. 

No one, at the present day, doubts the vegetable origin 
of coal. Its geological position; its chemical composition; 
its organic remains, each affords evidence of this fact. 
Sometimes entire beds of coal are composed of small 
leaves; and at others the trunks of trees are turned up 
in a carbonized state. Some varieties of coal on the fresh 
fracture present the appearance of charred wood, posses- 
sing a glossy, soft and fibrous texture. 

The character of the extinct flora indicate a vegetation 
that belongs to a tropical climate — and that delights in 
low, swampy localities; the corresponding species to be 
found at present in our temperate latitude being of stinted 
growth, and rather herbaceous than arborescent. 

During some powerful convulsion of nature, these gigan- 
tic forests were suddenly engulphed or entombed, and the 
process of carbonizing went on gradually for ages, till, in 
the course of time, as in our coal field, another of those 
revolutions which have marked the surface of our planet, 
elevated our Appalachian chain of mountains, the waters 
drained off, and left, far out on land, this immense de- 
posit of a mineral, adapted to the wants, that were to be, 
of man — the last act of creative agency. 

Thus prepared, these carbonized masses of the remains 
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of earth's primeval forests are, by the development of art 
and science, once more unlocked, and made to perform a 
new part in the economy of nature. The elements of 
their composition are disengaged to illuminate the crowd- 
ed city, and employed in thousands of operations devised 
by the ingenuity of man. The characters of the plants 
of which it is composed, are read in the leaves and in the 
fruit, in the trunks and in the roots which have es- 
caped destruction during the process of carbonization. 
And the remains of the only two animals which are as 
yet known to have enjoyed the grandeur of this primeval 
scenery, are traced out in their tracks and in their fossils 
— the-mute interpreters of things, as they once existed. 

The fact that there are found successive layers of coal, 
clay and sandstones, may be accounted for on the principle 
of what we see going on in the deltas of our rivers, and in 
our alluvial deposits, that of the rising and falling of the 
waters, and the periodic accumulation of drift. Accord- 
ing to this, those parts of the plant which could float 
would be found at the uppermost part of each layer, while 
the heavy and water-logged trunks, perhaps still attached 
by their roots, would carbonize in the lower strata — ^in 
short, would constitute the coal itself. And such is found 
to be the case. The argillaceous slates are, in every seam, 
imprinted with the kaves and fruit and stems of the flora, 
while lower down the trunks and lower parts are imbed- 
ded, in some instances, in the coal itself. 

The leaves of several species have been found, together 
with the roots, trunks and stems of others. Suffice it in 
this sketch merely to designate these without any special 
description or classification. 

Of leaves we have, belonging to the ferns, the pecopteris 
and the sphenopterisj the stems of the calamites^ the stems 

G 
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of the szffiUariaSj and their roots the stigniariasj the lepido- 
dendroriy and the aslerophylUteSy (the star-like fern,) be- 
sides stems and leaves of the coniferoe. 

So regularly and distinctly are these fossil flora im- 
printed on the fine grained slates that they appear as the 
work of art ; they are, in fact, nature's lithographs. 

CHAPTER VL 

3IIIDDLE TENNESSEE. 

The geological observer as he passes in his explorations 
over each successive stratum composing the various for- 
mations of a district, has at his command at least three 
characteristics by which the different strata, especially 
when interrupted by mountains or ravines, may be classi- 
fied and referred to a common origin. These character- 
istics relate to the chemical constituents of the rock strata, 
their relative position, and the organic remains or fossils 
imbedded in them. He experiences no difficulty in form- 
ing a conclusion by the application of the first two tests ; 
but in order to satisfy himself of the correctness of that 
conclusion, he must thoroughly read the history imprinted 
on that rock by the animals which existed at the period 
of its deposition. These three tests, therefore, enable 
him in a scientific manner to group together the rocks of 
a district in established formations. We have so far in 
our sketch had but little to sny concerning this mute 
language of our geological formations, though the field 
over which we last passed was, in this respect, of no or- 
dinary interest. 

I pass now to the consideration of a new field, differ- 
ing in the position of its strata, as well as in their char- 
acters, from those in East Tennessee, and in the coal 
measures ; not so rich, however, in mineral resources, yet 
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embracing within its limits abundant materials for indi- 
vidual enterprize. Here, too, the fossils of thfese middle 
counties, lying between the base of the Cumberland moun- 
tains and the Tennessee river, so numerous and so varied, 
render this as classic ground for the naturalist. 

The traveler, on descending from the heights of the 
Cumberland mountains, the carboniferous formation of our 
^tate, finds, as he continues his journey towards the city 
of Nashville, a series of rock strata, each successive one 
being so much lower than the others. These strata are 
also found to differ in several other respects. If, then, 
he should pass beyond this point in any other direction, 
North, South, or West, he notices that he gradually as- 
cends in like manner until he reaches the high lands, 
of a similar character to those at the base of the mount- 
ains. 

The conclusion naturally forces itself upon his mind, 
that Nashville is lower than the surrounding country. This 
is true in a geological, though not altogether in a topo- 
graphical, point of view. 

I will therefore take the city Nashville as a starting place, 
in order to give a general description of the surface of the 
counby under examination. Beginning at low water 
mark of Cumberland river, under the bluff, there is ob- 
served a thick stratum of a deep blue or blackish lime- 
stone, characterized by a small number of fossils — con- 
taining regular lines of flint-nodules, some of which are 
round, possessing imitative shapes, and others extended 
in thin layers. Tracing this stratum, it is found to dis- 
appear as we descend the river, possessing therefore a 
slight inclination to the N. W. On ascending the river, 
however, it is seen to rise higher and higher above the 
low water level, causing the natural inference, that it 
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must^ at some point to the S. E., become a surface rock, 
and as such' it is noticed at Mill creek, and in Kutherford 
county. 

This same gradual rising of the blue limestone is no- 
ticed in the cuts along the line of the Nashville and 
Chattanooga Railroad. Around the vicinity of Murfrees- 
boro' it is found as a surface rock, but as we proceed to- 
wards Nashville it gradually sinks, till it disappears under 
other overlapping strata of limestone. Occurring there- 
fore as the lowest limestone stratum in Middle Tennessee, 
one of two causes have operated to expose it to the sur- 
face ; either the superincumbent strata have been washed 
away, or some gradual upheaval has given to it a higher 
geological altitude at one point than at another. The 
rounded appearance of the stratum would clearly indicate 
this elevating cause. 

Returning to our starting point, the succeeding strata 
are composed of grey and blue limestone alternating, not 
so compact, but of a more crystaline character, contain- 
ing numerous cavities filled with beautiful crystals of 
various mineral substances — such as carbonate of lime, 
sulphate of strontian, sulphate of barytes, sulphate of 
lime, and quartz. Beautiful cabinet specimens may be 
procured from newly opened quarries. These strata em- 
brace the rock from which is obtained the blue limestone 
for the foundations of our houses, and for burning into 
lime. It contains its characteristic fossils, more numerous 
and somewhat difi*erent from the preceding, evidence of 
its belonging to a different group. Overlaying these 
strata is another, which, on account of the great number 
of shells of the Orthis genus, might be distinguished as 
the Orthis limestone, the entire rock in some places being 
a mass of agglutinated shells. Just above this stratum 
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comes another which is abundantly found in "some places, 
but appears to be somewhat isolated, though th^JV^nnec- 
tion of the various beds may be easily noticed on'ppgosite 
sides of intervening valleys or ledges. From this stratum 
is obtained the large and inexhaustible quantity of a§h 
grey limestone, used for building purposes in the city-;^- ^ 
Nashville, of which the capitol and several public builtK--"" 
ings are constructed. The State quarry in that vicinity ^'^/\ 
opens to view a thick stratum of this limestone, one of the -^>-' 
most interesting localities for geological observation. Over- 
lying this stratum is another of limestone of a compact 
structure, easily pulverized, breaking into flat, and some- 
what conchoidal pieces, of a grey color. It is preferred 
for the purpose of paving and Macadamizing turnpikes, 
on account of the readiness with which it breaks up, and 
the ^ne surface it affords when cemented together. And 
the last and highest in these series is a stratum posses- 
sing a yellowish 6olor inclining to grey, well characterized 
also by fossils. It constitutes the uppermost stratum of 
the lower Silurian rocks in that region. All the rocks 
between this and the first stratum noticed, belong to the 
lower Silurian system, though they may be sub-divided 
into groups, and named according to the prevalence of 
each in certain localities. This entire* limestone region 
embraces the interior counties of Middle Tennessee, pos- 
sessing an area of about one-half of this district. 

This stratum is about two hundred feet thick, and is of 
a very mixed character, sometimes being silicious and 
then argillaeeous. "Part of it is composed of small, often 
very fine and uniform grains of quartz or sand, rarely 
containing any argillaceous or ferruginous cement, nor does 
it contain any intermixed mineral. ^ Its color is mostly 
grey, passing into yellow or yellowish brown. The tex- 
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ture, sometimes granular, often passes into earthy with- 
out ]i>^g its silicious nature, resembling tripoli ; and 
sometimes it is slaty and again passes into chert." 
•..Surrounding it, there are a series of elevated ridges 
jQ^hicTi generally take their name from the water courses 

.'*.-]Wiich originate in them, Caney Fork, Elk, Duck, Har- 

* *• * 

•••.jpeth, and White's creek ridges. They observe no parti- 

*•/* cular direction, but surround this limestone region, pre- 
'/ senting at places bold escarpments, like the walls of a 
fortification. These strata are of a more recent origin, 
and consequently are superior to those just passed over, 
and belonging to the upper Silurian, Devonian, and Car- 
boniferous systems. The first group consists of several 
members of limestone rocks, which crop out at the base 
of some of these ridges, while in others they are wanting. 
They possess colors ranging from grey to blue. ^ One 
member being of variegated colors, with red and green 
spots, and plentiful crinoideal fossils, aild somewhat com- 
pact in structure, would afford an excellent marble. I 
have examined a locality some ten miles to the West of 
Nashville and incline to the belief that it would, on further 
exploration, be found an extensive and valuable stratum. 
It is susceptible of a fine polish, the encrinital stems 
scattered profusely through it, giving to it a beautiful ap- 
pearance. Next in order in these ridges is found the 
black shale or slate, of various thicknesses, of an alum- 
inous character, sometimes so higly charged with bitumen 
as to lead the uninformed to suspect the existence of coal. 
The iron pyrites, which is sometimes found in it in great 
abundance, renders it valuable as the source for the manu- 
facture of Alum, Salts, and Copperas. 

To this succeeds a stratum, denominated by our late 
geologist Dr. Troost, as " the Silicious Stratum" — ^it con- 
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stitutfes the uplands, and embraces nearly one-half of the 
entire district. Constituting the table land at the base of 
of the Cumberland mountains, it is occasionally prolonged 
farther Westward in spurs, while at other places the 
mountain streams have cut deep ravines through it to the 
depth of the limestone beneath. Extending into North 
Alabama, and again entering our State and occupying all 
that region embraced by the counties bordering on the 
Tennessee river on the east — it surrounds as a zone or 
girdle the fertile limestone counties of the interior. This 
extensive stratum belongs to the Carboniferous system, 
and is composed of several members — a.silicious stratum, 
and a calcareous sandstone. The water courses, origin- 
ating in the interior, have cut their way through these 
strata, exposing the limestone and black shale below. 
These strata terminate before reaching the Tennessee 
river — the channel of this stream being upon the upper 
Silurian limestone. About ten miles to the West of 
this river the entire systems of Middle Tennessee is 
lost under the Cretaceous system of the Western Dis- 
trict. 

In the examination of the various soils, there is ob- 
served a constant change as we pass from one variety of 
rock strata to the other. They also influence the growth 
of the forest-trees, and are of no little importance in the 
productions of the farm. 

Minerals of Middle Tennessee, — ^We have already noticed 
the iron banks and iron manufacture of Middle Tennessee. 
It is one of its most important resources, while at the 
same time jt is the most important metalliferous mineral 
found in this region. 

In the aluminous shale of the silicious stratum may 
frequently be found deposits of aluminous earth, in quan- 
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tity sufficient to compensate for the investment of dapital. 
Near the Old stone fort in Coffee county, I have examined 
a fine locality of this mineral. 

I might also notice the tripoli of White's creek ridge, 
and the fluate of lime of Smith county and the gypsum 
or sulphate of lime of Summer county — together with 
localities of copperas and nitre along the base of the 
Cumberland mountains, but none of them have as yet 
been supposed to possess sufficient value to render them 
profitable. 

PalcBontohgy of the formations belonging to East and 
Middle Tennessee. — To present a view of these to their 
full extent would require a volume of no ordinary size. 
The late Dr. Trcost properly designated the limestone 
strata, belonging to the silurian formations of our State, 
as classic ground for the naturalist. Just previous to 
his death, he had prepared a memoir on the Crinoidea*oi 
Tennessee, which he submitted to the Regents of the 
Smithsonian Institution as a scientific contribution. It 
was accepted but what has become of the manuscript I 
am unable to say. It should, by all means, be given to 
the scientific world, for it not only embodies the labors of 
our most indefatigable Geologist, but also is the only key 
which has as yet been prepared for interpreting the form- 
ations of our State. 

There is not altogether a close correspondence between 
the fossils of East and of Middle Tennessee, there being 
many genera and species found in the one not possessed 
by the other. 

In East Tennessee, the crinoideal fossils in the strata 
of variegated marble, and the trilobites and the euomph- 
alus of the greyish limestone, are quite characteristic ; 
while in Middle Tennessee, the conotubularia, and the ortho- 
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ceratites, the calamipora and the catenipora, the terebra- 
tula and turbo of the blue limestone, the venus and belero- 
phon of the granular white variety, and the orthis of the 
grey, are also characteristic, and the limestone which is 
found contiguous to the silicious stratum^ and which pos- 
sesses an oolitic structure is characterized by an abun- 
dance of the pentremites and encrinites. Perfect speci- 
mens of each have been gathered in Franklin county. Dr. 
Troost regarded the stromhodes as also characteristic of 
these strata. 

With regard to the age of these oolitic limestones, there 
is no doubt, from the identity of the fossils peculiar to 
the two stratifications, that it is coeval with the silicious 
stratum. The aluminous slate which intervenes is devoid 
of fossils. 

This enables us also to determine the period of the 
deposits of iron ore peculiar to these strata. Dr. Troost 
advanced the idea that they were posterior to the strata 
in which they are found, but anterior to the greensand of 
the Western district ; for in Perry county the cretaceous 
strata overlie the deposits of iron ore. 

Middle Tennessee was also the home of the Mastodon 
and Megalonyx. The bones are generally found in allu- 
vial deposits. I have in my possession several teeth, a 
portion of the lower jaw and several ribs of a Mastodon 
which was dug up in Wilson county. They were found 
while excavating a well, eight feet beneath the surface of ■ 
the ground, and lying in between the crevices of the lime- 
stone rock. In the same crevice was found a large quantity 
of semi-carb(5nized wood, and among the debris thrown 
out, I picked up a pine buhr. There is now no pine 
nearer than the Cumberland mountains, one hundred miles 
distant. The wood also possessed the structure of pine. 
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The animal, it appears, became wedged in the crevice and 
there died. I huve been informed that other fragments 
have, since my visit, been dug up. A large elm tree was 
growing upon the spot. 

CHAPTER VII. 

CRETACEOUS SYSTEM OP WEST TENNESSEE. 

The Western District presents to our investigation a 
field entirely different from the other portions of the 
State. The formations peculiar to Middle Tennessee 
pass to ^e west of the Tennessee river, and disappear 
under the West Tennessee strata. The line, where this 
change takes place, varies in its distance from the river, 
averaging, however, about three miles, conforming to a 
certain degree of longitude. All the space between the 
river and the line where the cretaceous strata first make 
their appearance, is a bottom land, and, when of sufficient 
width, admits of fertile fields. Occupyipg the foundation of 
this bottom or low land, are the limestone strata of Middle 
Tennessee, to which succeed the system which is now to 
engage our attention. These strata are called cretaceous, 
because among its members is included chalk, while the 
others also partake of that nature. There is, however, 
no chalk in the United States. 

An examination of this system in our State reveals but 
a few of its members, yet they are of such importance as 
to render the district in which they are found, highly in- 
teresting, not only for the richness of its soil, and its 
agricultural facilities, but for the value which will, at no 
distant day, be attached to one of its beds, being the 
storehouse from whence will be obtained the material for 
the renovation of the soil of the surrounding country, 
and thereby prolong its capability for sustaining the 
population to come after us. 
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A singular feature is observed in the physical geography 
of West Tennessee. Two large rivers, whose currents 
flow in opposite directions, bound it on the east and west. 
There must consequently be an intermediate ridge of high 
lands, to separate the tributaries which flow to the one, 
from those of the other. And from this high land there 
must be a gradual inclination to admit of a natural drain- 
age towards these two streams. It is noticed, th'erefore, 
that after crossing the Tennessee, a succession of high 
hills skirt along the western, bank, at an average distance 
of three miles from the river. Ascending these eleva- 
tions, the surface of the country appears to rise gradually 
higher for attout ten miles farther Westward, from which 
point the slope is in an opposite direction — this is the 
dividing ridge. Beginning at the Mississippi line, it is 
found to extend into Kentucky, the pleasant towns, Purdy, 
Lexington, Huntingdon and Paris, being nearly on the 
summit of the ridge, and nearly equi-distant from the 
Tennessee. While, therefore, the tributaries of the 
Tennessee are small, owing to the shorty distance they 
have to flow, with the exception of the Big Sandy, which 
though rising in the same ridge, runs a parallel north 
course with the Tennessee for nearly two-thirds of the 
width of the State, before it empties into that stream — 
those which rise on the western slope, after pursuing very 
serpentine courses, and gathering numerous streamlets 
into their channel, enter the Mississippi, some of them 
important navigable streams. Of these are the Wolf, the 
Loosahatchie, the Hatchie, the Forked Deer, and the 
Obion. So numerous are the small streams which be- 
come tributary to them, that the whole district presents 
the appearance of net-work — an arrangement highly con- 
ductive to its agricultural facilities. In pursuing a line 
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of observation from the Tennessee River to Randolph, on 
the Mississippi, we note the following peculiarities. At 
the distance of about five miles from the Tennessee, there 
is observed a series of hills — not contiguous ridges, skirt- 
ing along the stream, each hill appearing isolated with 
rounded summits. Where washings have taken place, 
successive strata of blue marly limestone, white and red 
clay, and argillaceous sandstone, are exposed to view, 
cropping out from the western declivities, or between these 
rounded hills. The highest. of these points is familiarly 
known as Pilot Knob, and is supposed to be at least 
400 feet above the level of the river. These strata are 
seen to dip towards the north-west at an angle of 20° 
lying upon the strata of the Tennessee river, and form- 
ing, by their inclination, a basin for the entire strata of 
West Tennessee. I will presently allude to an important 
fact relative to this underlying limestone stratum. 

These limestone strata remain as the surfacerock, ex- 
cept where covered by soil, until we reach Camden, where 
they disappear under a white silicious soil. To this point 
there is a gradual ascent, but to the west of it the surface 
of the country gradually slopes to the bluif at Big Sandy. 
This bank or bluff is neither so high nor so abrupt as that 
at the Tennessee river and is composed of the same white 
sandy soil. Passing over the low lands skirting this river, 
we observe, as we begin to ascend to the table land, a 
reddish clay soil, which readily crumbles, while above it 
we again come upon the white soil. Here, as on the 
Big Sandy, it constitutes the surface soil of the elevations. 
Descending thence to Huntingdon, we notice the red 
soil which again disappeai's under the same white soil, 
on the elevated point near McLemoresvile. Thus alter- 
nating, the high and table lands present the same ap- 
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pearance to. the Mississippi, except when covered over 
by the rich black alluvium of the river low lands. The 
successive strata passed through in sinking wells have 
exhibited the same white clay, red clay, blue marly 
limestone and white sand. These wells have been sunk 
to the depth of 100 feet. I do not know whether any 
attempts have been made to procure Artesian wells^ but 
from the general structure of the country, the inclina- 
tion of the strata, lying also upon the slightly inclined 
strata of Middle Tennessee, would seem to favor the 
idea that if borings were made to the depth of 400 ,500 
or 600 feet, a stratum would be reached from whence 
water would flow forth. The success of such an experi- 
ment would be of incalculable benefit to the country. 

In the south-eastern counties, we find more fully ex- 
posed to view the marly limestone and the green-sand 
strata. These strata form almost entirely the surface of 
McNairy, -extending also into a portion of the adjoin- 
ing counties, but soon disappear under the surface soil. 
Here is presented another feature in the ^physical 
geography of this district. Extending from the Missis- 
sippi to the Tennessee river, through the northern 
counties of the State of Mississippi, is an elevated ridge 
which divides the waters of that State from those of 
our district. Towards this ridge the strata of McNairy 
and Hardin counties point, thus giving to them a dip 
to the north-west — at the same angle of 20 degrees. It 
is easy to imagine therefore a basin existing in the north- 
west counties. And that is in the vicinity of New 
Madrid, the seat of volcanic action in 1812. 

The seventh report of our geologist contains an ac- 
count of the green-sand of McNairy county, which is 
said to be " in the form of small dark grains of the 
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size of gunpowder, of an olive or blackish green color 
not gritty, but easily crumbled between the fingers." 
Sometimes these grains merely adhere together in lumps, 
but then again are cemented by the calcareous matter 
of the marl. The analysis of the green sand shows it 
to be a true silicate of potash, the principle ingredients 
being silica, potash, carbonate of lime, alumina, and 
protoxide of iron. Tlie marl also contains an important 
proportion of carbonate of lime, the two deposits in 
this respect differing from the New Jei*sey marl. In 
these marls and green sands, as well as in her productive 
soils, consists the wealth of West Tennessee. The im- 
mediate spots where they form the surface rock, may 
be unproductive, but it is the unproductiveness of ex- 
cessive fcitness or richness. Marls or green sands only 
display their wonder-working properties when placed 
within the influence of organic matter. ' They are min- 
eral manures, and to promote the growth of vegetation 
there must be in the soil a proportion of decomposing 
vegetable^matter with which it readily forms soluble com- 
pounds. Their beneficial effects are observable, as well 
in renovating worn out lands, as in tempering the quality 
of black alluvial soils. To the first, they will restore the 
proportion of lime and potash which an exhausting system 
of tillage had removed in the form of crops — to the 
second, they will serve to open the mass of vegetable 
matter, and, by forming new compounds, warm up the 
cold alluvium, and render it fit for cultivation. The 
system of agriculture generally pursued in new countries, 
is conducted, by reason of the natural productiveness of 
the soil, with so little reference to scientific principles, 
that it is only in those countries where a constant tillage 
has exhausted the soil of all its powers to produce, that 
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the application of science shows what rich treasures na- 
ture has provided for the wants of man. Nothing is 
truer than that a succession or rotation of crops is neces- 
sary to preserve the energies of the soil ; and that if the 
same production is raised for several years upon the same 
field, it gradually degenerates, at last yielding no fruit to 
reward the husbandman for his toil. The plant takes up 
from the soil only those ingredients adapted to its well 
being — but, like the impoverished animal, where these 
are wanting, it will feed upon those things which may be 
detrimental to its growth, and cause it to sicken and die. 
The analysis of soils shows what they are capable of pro- 
ducing, and enables the farmer to apply the appropriate 
fertilizer for rendering them productive in the highest 
degree. 

Minerals of West Tennessee, — The Iron deposits are 
also found to pass beyond the Tennessee river and afford 
excellent banks in Benton and Decatur. 

The green-sand or marl^ which mark the geological 
character of McNairy, Hardin, Hardeman, Henderson and 
part of jNIadison counties, consists according to an analy- 
sis made by Dr. Troost in 1843, of 

Silica 48.00 

Alumina 7.00 

Protoxide of iron 20.70 

Potash . . . ^ 10.10 

Carbonate of lime . * 6.70 

Water 8.00 

Loss . 50 

100.00 

The thickness of these beds is supposed to be nearly 
three hundred feet. 

Hydraulic limestone is found in Hardin and Decatur 
counties, the stratum being about sixty feet thick. It is 
of a light 'blue color, and in horizontal layers. 
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Lignite, an impure variety of coal, being of recent 
origin may be naturally supposed to occur in the bottoms 
along the Mississippi river. It is formed by the sacces- 
sive deposits of mud, sand and vegetable matter, during 
the overflows to which the Mississippi is subject, and is 
more or less carbonized according to the age and depth of 
deposit. 

White clay, of service in the manufacture of pottery 
of all qualities, occurs in abundance in all the interior 
counties of West Tennessee, and may at some day be- 
come an important branch of industry. In many local- 
ities it will also afford an excellent article for making 
fire brick. 

Palceontology of West Tennessee. — The cretaceous for- 
mation of West Tennessee is characterized by many in- 
teresting fossUs. They are of more recent species than 
any yet noticed, and belong to several genera. Among 
the MoUusca, we find the Ostreasy the Grt/pheay the JEz- 
ogyra, the Hamites and Baculites ; and among the Crus- 
tacea, the Calymena and Asaplms, besides several species 
of Zoophytes. 

I have now traversed the State in its entire length. It 
will be seen that it is varied in its physical configuration 
and in its geological formations. It is also as varied in 
its climate, and in its agricultural resources. Its fossils 
we have also seen ascend from the most ancient to those 
of a modern period — ^from those long since extinct, to 
those which have representatives flourishing at the pre- 
sent day. 

There remains but one more subject for me to discuss, 
which I will do briefly in the following chapter. 
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CHAPTER VIII. 

AGRICULTURAL GEOLOGY OP TENNESSEE. 

One of the most important benefits which the science 
of Geology, in connection with chemical analysis, has 
bestowed upon man, is the development which it has 
made in its application to agriculture. It is no less true 
that agriculture is the basis of wealth, than that the 
agriculturist is the benefactor of his race. What matters 
it how productive may be the mines of copper and zinc 
and iron, or how extensive and accessible the beds of 
coal, if the earth refuses to yield her fruits. The develop- 
ment of our mineral resources will cause the population 
rapidly to increase, demanding in turn increased produc- 
tions from the soil for their support. That we have fer- 
tile fields, none will doubt ; but that these fields will of 
themselves continue so, none will hardly believe^ 

The science of Geology is intimately connected with 
the art of husbandry. It makes us acquainted with the 
character of soils and the tillage best adapted to each. 
By reference, therefore, to a truthful geological map of 
any district, its agricultural capabilities may be clearly 
inferred. The formation of a soil is owing to the 
disintegretation of the rock strata underlying it. — 
Therefore if limestone is the prevailing rock, the soil will 
partake more or less of a calcareous nature ; if it is a 
sandstone, the soil will be sandy, and if shale, it will be 
clayey. None of these soils, consisting of a simple in- 
gredient, would be productive to any great extent ; but a 
truly fertile soil must be composed of proportions of 
several mineral ingredients. Hence it is that in those 
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countries where two formations come together^ there we 
find the soil to possess the greatest fertility. Thus clay 
and lime would^ properly intermingled, afford an exceed- 
ingly rich soil. 

It is an admitted fact, that lime bears no unimportant 
part in the productiveness of the soil. Geology teaches 
us, therefore, from whence this lime is to be obtained, as 
well as what districts require this fertilizer. This lime 
may be applied either in the state of phosphate, and ob* 
tained from calcined bones — ^in that of calcined lime and 
obtained from the limestone rock, or in that of gypsum or 
sulphate of lime, and obtained from the plaster beds. 
Soils consist generally of three parts, first a thin stratum 
of dark mould which is decaying vegetable matter ; second 
a black earth, an intermixture of the vegetable mould 
with the peculiar soil of the country, and third, an under- 
lying stratum of red or yellow clay. Judicious cultiva- 
tion mixes the three varieties together, and by preventing 
an exhaustion of any one ingredient, preserves its 
fertility. This judicious cultivation consists in a constant 
rotation of crops, and deep ploughing, with the applica- 
tion of the several manures within our reach. 

In an examination of the different portions of Tennes- 
see, there is found as great a variety of soils as she has 
geological formations. Let us examine each separately. 

In East Tennessee the inclined strata of the different 
lunestones, shales and sandstones, afford a rich soU, weU 
adapted for the products of the farm. Composed of a 
series of valleys and mountain ranges, it is well calculated 
for the growth of the cereals and grasses, in which a large 
share of silica is required to perfect the plant in all its 
parts. 

The valleys are very productive, yieldng almost with- 
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out a failure, crops of wheat of excellent grain, while the 
ridges and mountain sides are capable of supporting a fine 
pasturage for the maintenance of stock. 

The sandy elevated lands of the Cumberland mountains 
produce fine pastures of grass and are also well adapted 
for stock raising. 

But the truly agricultural region of Tennessee is confined 
to the central limestone basin of Middle Tennessee and to 
the Western District. 

The central counties of Middle Tennessee possess a 
soil of a black color, varying in depth from one to three 
feet, and lying upon a substratum of reddish clay. This 
soil is a mixture of sand and disintegrated limestone 
mixed with vegetable mould. These lands, for the growtti 
of corn and blue grass, are unsurpassed. 

In West Tennessee, unless where the excessive rich- 
ness of the marl lands prevents a growth of vegetation, 
the soil is rich and well adapted for cotton and corn. 
Here we are furnished with a substance for enriching the 
worn out lands of the other portions of the State. This 
marl is, in New Jersey, an article of great profit, many 
farmers having, by means of it, already reclaimed their 
exhausted fields. It is destined at no distant day to be 
an important element in the wealth of Tennessee. Con- 
tiguous to the silicious stratum of Middle Tennessee, which 
is generally of a sandy character, by its means the ridges 
may be brought to a degree of fertility equal to the lime- 
stone counties. 

East Tennessee is also well situated with respect to the 
plaster beds of Western Virginia — ^much of it already 
finding its way down the Holston. 

To sum up, therefore, the wealth of Tennessee consists 
in the mines of iron, copper and zinc ; in her banks of coal 
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and her strata of marble, in her nitre caves and black 
slates ; in her forests and fields of waving grain ; her fruit- 
ful valleys aud mountain grazing lands; in her marl and 
hydraulic limestone, and in her innumerable mill-sites 
along streams of excellent water power. And by means 
of the lines of railway, which it is hoped will one day 
connect the divisions of the state together, great facilities 
will be afforded for the transportation of her varied pro- 
ductions from one part to the other. The cotton of West 
Tennessee may then be manufactured in the Middle or 
Eastern Districts, and the iron and glass, the grain and the 
hemp of the eastern portion, be returned to it. 

I regard our agricultural operations as the basis, the 
solid foundation upon which our national prosperity rests ; 
yet to ensure this, and render them effective, there must 
be a co-operating agent, and that is the manufactory. An 
agent, working along by the side of the farm, ready to 
take up the raw material and convert it into a suitable 
form for use. 

I use the term manufactory in its broadest signification 
—embracing all the mechanical trades — ^in which the raw 
material is converted into the forms adapted to the varied 
purposes of life. 

It is the duty of Tennesseans to make use of the 
great advantages that the God of nature has placed within 
their hands, and their interest demands that they should 
themselves work up into that form which is the most 
valuable and attainable, the bountiful productions of their 
State. 

Take the article of wheat. Why can not as good flour 
be made within our own limits, as that obtained from 
abroad ? Our wheat crops are generally excellent, and 
by due attention and the proper management and prepar- 
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ation of the soil, can be made equal to any in the country. 
Those mineral ingredients required by a soil to produce 
wheat crops, exist in our soils, and where defective, we 
have in our limestone, and in our dense forests, and in 
sand hills, all that is needed to remedy them. Now what 
is the advantage gained by producing and manufacturing 
our own wheat? Simply this : We not only give employ- 
ment to a greater number of operatives, and thereby in- 
crease the demand fo^food — the productions of the farm, 
but we are putting every part of the grain to good use. 
While the cost of transportation of flour is no greater 
than of the wheat, and while the value is thus increased, 
we can employ the refuse of the mill to good purpose. 
The starch thus obtained is valuable, and meets with a 
ready sale, and the digested bran would be readily fed 
upon by our stock, and also is valuable as a fertilizer of 
the soil. Our wheat then is worth more to us in the 
form of flour than it will command in the grain. 

Take our iron. No one would think of transporting 
the ore, yet how often is it that pig iron and blooms are 
carried from one part of the country to another for manu- 
facture. It is a heavy article at the best, how much more 
when mixed with its impurities ? Common sense, there- 
fore, would teach us to erect our furnaces and forges just 
where the metal is found, or as near it as possible. But 
the rolled or hammered iron is not the most valuable 
form, for while one pound of it' is worth but a trifle, it is 
capable of being manufactured into a thousand articles, 
needed in every department of industry, and thus increas- 
ing the value of the pound of iron more than one thousand 
fold. For several years, much of the railroad iron was 
imported into this country, and yet there are inexhaust- 
ible beds of as good ore in Tennessee as can be found in 
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the world. In the system of manufacturing which we 
wish to propose, there will be largely needed this valuable 
boon of Heaven, to prepare the ten thousand spindles, 
the cranks and levers, the wheels and boilers and machin- 
ery, which will be put into operation. 

Copper has been found in one county, and zinc in several 
others. Either of these separately or both combined to 
form brass, will be valuable. Why not then manufacture 
them here at home, at the place o%|ieposit ? 

We might refer to cotton and Indian com as additional 
examples. Now, the establishment of these manufactories 
and mills of every description would have the tendency 
to arouse the energies of the people, to quicken their in- 
ventive genius, to concentrate their capital, and to enhance 
it, to cause an influx of capitalists and operatives, to 
create a market for the productions of the farm, and by a 
reflex influence, the refuse of all such consumption being 
returned to the soil, to increase its value. 

In 1813, when the first factory was established at 
Lowell, Mass., no one saw in the unsettled pasture and 
meadow, the future great city and the extensive opera- 
tions which have raised it to its present pre-eminence. 
An unprofitable canal around Powtucket falls was pur- 
chased, and the result has been, what the country all 
know, Lowell made far-famed, and its numerous companies 
wealthy. Now it is well known that cotton . factories re- 
quire either the erection of several other kinds for 
producing the materials requisite in their operations, or 
the cojinection with them of those several departments. 
We will merely enumerate these required articles that 
the reader may see what a system is thereby put into 
operation. 

Thus there is glue, of which a great quantity is needed. 
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starch and flour, oil, lard, coal, charcoal, and wood, all 
directly employed in the converting of the raw cotton 
into thread and cloth. Add to these the large amount of 
food consumed by the thousand operatives engaged in the 
business^ and are you not ready to believe that there is a 
great influence exerted by the establishment of manufac- 
tories ? Thus is the value of land enhanced, and its pro- 
ductiveness increased by the demand. By pursuing such 
a course, it is obvious what Tennessee might become. 
Her waste lands would be brought into market ; her un- 
productive farms return four-fold into the laps of their 
possessors ; her mineral wealth appreciated ; her hills and 
her valleys teeming with a busy and thriving population ; 
her mountain streams and rivers made, every drop, to 
contribute to the wealth of her citizens ; the native in- 
tellect and energies of her sons would be stimulated, and 
as development of mind elevates the man in the scale of 
being, her citizens would be rendered better and happier 
and more intelligent, and her name be enrolled, for en- 
terprise as it is now for bravery, high on the roll among 
her sister States. This is what Tennessee must become. 
I would, therefore, in the conclusion of this Geological 
sketch of Tennessee, point to the granite hills in the east, 
and the rich deposit of ores found there ; to the upturned 
strata of East Tennessee, with her marble, alum and hy- 
draulic lime ; her iron, copper and zinc ; to the Cumber- 
land mountains, with its rich and inexhaustible banks of 
iron and coal ; to the resources of Middle Tennessee as 
they exist in her soils, her extensive iron banks, her 
alum, slate and limestone quarries ; and to the marl and 
clays and fertile soils of West Tennessee as affording 
ample fields for the investment of capital. Truly may it 
be said that we have ^^ a good land, a land of brooks of 
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water, of fountains and depths that spring out of valleys 
and hills ; a land of wheat, and barley and vines ; a land 
wherein thou shalt eat bread without scarceness ; a land 
whose stones are iron, and out of whose hills thou may est 
dig brass." These are the treasures of our State, and her 
prosperity is dependent upon their development 
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SUPPLEMENT. 



Since the foregoing sketch was put to press, several 
facts have been made known to me which are introduced 
in this place. 

MARBLE. 

In the Sketch I designated the company with which Mr. 
Sloan was engaged in working the marbles of East Ten- 
nessee, as the -^tna Company. It is the Sligo Marble 
and Manufacturing Company. This company has erected 
extensive steam works in the vicinity of Knoxville, and 
near to the Depots, and are running daily four saws, 
each with a greater or less number of blades. The rock 
is quarried in immense blocks of several tons, and brought 
down the E. T. & Va. Railroad from the quarry, a dis- 
tance of one and a-half miles. They have about fifty 
men engaged in the works and are producing fine speci- 
mens of workmanship. 

Near Erin station, five miles west of Knoxville, on the 
premises of Mrs. Reynolds, another excellent quarry of 
variegated marble has been opened. Here is also to be 
found the peculiar variety which we have designated as 
the banner marble. This stratum i^but a few hundred 
yards from the E. T. & Ga. Railroad, and a fine supply of 
water is afforded in an adjoining creek. 

Washington Morgan, Esq., of Calhoun has pi'dsented 
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me with a fine polished specimen of black marble from 
his lands in Monroe county. The specimen is jet black 
with narrow white lines crossing each other at right angles, 
the squares being about an inch in diameter. It is with- 
out doubt, a continuation of the stratum noticed in the 
former pages, and which is the property of R. H. Arm- 
strong, Esq., of Knoxville. 

LEAD. 

J. Winchester, Esq., of Charleston, Tennessee, informs 
me by letter, that he has discovered a fine locality of the 
argentiferous galena on the Cha-da-tee,a small stream which 
empties into the Hiwassee, near Charleston. He repre- 
sents it as an outcrop, and says " it is beautiful — ^very 
pure, and occurs in a massive form. In every respect the 
ore is superior to that of the Wythe mines in Virginia." 

Another very fine specimen of argentiferous lead ore 
has been handed me by Mr. Winston, of the East Tennes- 
see & Virginia Road. It is doubtless from veins of the 
New Market ores. We can but believe that something 
yet will be derived from the development of the lead 
ores of East Tennessee. 

LOOKOUT MOUNTAIN. 

This mountain overlooking the city of Chattanooga, 
presents several striking peculiarities. 

The strata of limestone in the vicinity of Chattanooga 
are found to dip, at an increasing angle as we go westward 
over the upturned edge, to the south-west. It will be re- 
membered that the^eneral stratification of East Tennes- 
see is to the south-east. It is this dip which prevails 
directly east from this point as we approach Ducktown 
mines. At the base of Lookout mountain, as may be 
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noticed in the deep cut along the Railroad, the strata have 
a gentle dip to the south-east, so that between this point 
and Chattanooga is a short synclinal axis. It is a remark- 
able peculiarity in the general stratification of East Ten- 
nessee. This mountain itself stands as a monument of 
that mighty convulsion that took place which shook earth's 
huge pillars to their base. It rises as a towering cliff above 
the current of the Tennessee, the distance from the tressel 
work on the Railroad to the summit of the perpendicular 
cliff of sandstone being about two miles . Coming to a point, 
the northern extremity of the mountain is almost abrupt, 
but it gradually widens, as well as loses its altitude as it 
trends to the south-west. This cliff of sandstone, which 
caps the summit, is about 100 feet high and can only be 
scaled through crevices, and by means of slender trees 
and their roots which have grown into the scanty soil 
lodged there. The summit once gained, a grander and 
more imposing view can not be presented. At your 
feet, almost beneath you, flow's the gentle Tennessee, 
here describing a curve, which, from its striking resem- 
blance, the natives designated as the moccasin. There is 
Chattanooga, further up on the river lies Harrison, and 
the river itself may be traced out in its very serpentine 
windings at least 100 miles. The last that is seen of it, 
an elevated ridge has intercepted to obstruct its contin- 
uous view, but just beyond, it reposes like a calm silvery 
lake surrounded by elevated ridges. To the east rise in 
succession White Oak mountain. Frog mountain and the 
Unaka mountains, which are seen ranging to the north- 
east, as far as the eye can reach. 

To the west, and near at hand, lies the Cumberland 
range, along whose eastern declivity the Tennessee rolls 
its flood of waters. 
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The sandstone which caps the mountain lies upon 
limestone of an oolitic structure, and along its edges and 
in front presents a bold and abrupt escarpment. From 
this sandstone doubtless blocks of various sizes have been 
detached as the soil has washed out beneath, and been 
precipitated into the vale below. One of these detached 
blocks lies near the tressel work on Chattanooga creek. 
It is about 160 feet in circumference, and from the point 
of the cliff, where it was originally attached, the several 
spots down the side of the mountain, where it struck as 
it fell and rebounded, may be readily traced out. The 
first spot where it struck, after it broke loose from its 
moorings, was near a spring, some six hundred yards 
from its bed. Thence it rebounded, striking again two 
hundred yards below, and so downwards striking and re- 
bounding for five successive times until losing its momen- 
tum by opposing objects, it slided^ ploughing a deep ravine, 
into its present bed, where it has probably remained for 
ages. What a terror and crash succeeded its fall! Ages 
have rolled by since its downward travel, for large trees 
are growing at each place where it struck and ploughed 
up the soil. 

MINERAL WATERS. 

From nearly every geological formation of the State, 
mineral springs are found to issue. They may be arranged 
into two different classes — sulphureous and chalybeate. We 
present a short sketch of those which have come more espe- 
cially under our observation. The analyses appended are 
credited to those who made the examinations, but as a 
general thing they are imperfect. Many of these springs 
are fashionable resorts during the sultry summer months, 
and are supposed to possess medicinal virtues. From 
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the use of some of them we have known cases of 
chronic aflfeetions to be alleviated, if not permanently- 
cured. 

SULPHUREOUS SPRINGS. 

These springs are characterized by the peculiar odor of 
the water, owing to the escape of sulphuretted hydrogen 
gas which has the odor of rotten eggs. These waters 
cause black precipitates with solutions of lead, silver, &c. 
Silver immersed in them soon become tarnished with a 
dark rusty coat. They also contain several saline sub- 
stances as sulphate of soda and of magnesia, chloride of 
sodium and carbonates of soda and of magnesia. 

NASHVILLE SULPHUR SPRING. 

This noted spring has been a general place of resort 
from the first settlement of the country. The early 
pioneers here found herds of Buffalo and Deer which re- 
sorted hither to lick the salt left from the evaporation of 
the water. 

It was originally styled the French Lick. In a time of 
scarcity the early pioneer evaporated the water in a rude 
trough, and gathered up the salt for use. It was repre- 
sented as possessing a bitter taste, owing to the presence 
of compounds of magnesia. The water, on first use, acts 
gently on the bowels, but soon loses its effects. It is' 
used by hundredsi daily, of the citizens of Nashville, and 
it is much to be regretted that so valuable a spring can- 
not be so improved as to prevent its annual submersion 
beneath the waters of the Cumberland. It is situated in 
a basin which has evidently been the result of the con- 
stant resort to it from, remote ages. The basin is sur- 
rounded by a dense growth of forest trees which it would 
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be sacrilege to destroy. The surrounding grounds, below 
high water mark of the Cumberland, are deposits of re- 
cent origin. To this point the wild savage repeatedly 
came, as near this spring are their mounds and burial 
grounds. The locality is interesting, historically as well 
as geologically — for here was the first resting place of the 
parties who went under General James Robertson, and 
Col. John Donelson in 1780 to settle the lands of the 
Cumberland. Here, near this spot in a cedar log cabin, 
was born, in 1781, the veteran physician of Nashville, Dr. 
Felix Robertson, the only survivor of those days of dar- 
ing. He has seen Nashville in all its phases — ^from the 
log cabin to the marble palace — ^from the picketed fort to 
the massive towering capital — ^from the rude log school- 
house to the prosperous and thronged University. 

The following general analysis was made by Prof. 
Bowen, formerly of the University of Nashville : 

Sulphuretted hydrogen. 
Carbonic acid. 
Hydrochloric acid. 
Sulphuric acid. 
Magnesia as a sulphate. 
Soda as muriate. 

The foregoing analysis, according to our experiments, 
is thus combined : 

Sulphuretted Hydrogen. 
Carbonate of magnesia. 
Chloride of sodium. 
Sulphate of magnesia. 

The quantitative analysis has never yet been determined. 

CHALYBEATE SPRINGS. 

In these waters, the principal or controlling ingredient 
is iron in some one of its forms. They have an inky or 
styptic taste, and by adding to them a solution of gallic 
or tannic acid, or an infusion of gall-nuts, they are changed 
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to a dark purple. The proto-salts of iron in these waters 
are distinguished from the sesqui-salts by the difference 
in the precipitates afforded with ferrocyanide of potassium. 
With the former, the proto-salts, this re-agent affords a 
white precipitate which becomes blue on exposure to the 
air; while with the latter, the sesqui-salts, gives it at once 
a blue precipitate, which changes red on adding the sul- 
phocyanide of potassium. 

MONTVALE SPRINGS, BLOUNT COUNTY. 

Situated at the base of the Chilhowee mountains, 12 
miles east of Maryville, in a well-shaded and romantic 
ravine, this celebrated watering-place attracts more than 
one thousand persons annually, to enjoy its quiet retreat 
and indulge its medicinal waters. There is not in Ten- 
nessee, more ample and more comfortable arrangements 
made for accommodating, as well the fashion and the care- 
worn as the invalid, as is to be found here. Every vari- 
ety of scenery is presented, to suit all tastes and inclina- 
tions. The student or the dejected may here plunge into 
the dense forest, and spend the hours in silent, unbroken 
meditation; the adventurous may scale the heights above, 
emerging, as it were, from a prison-house, and gaze once 
more upon the world around; the invalid, beneath the 
cool shades of the grove, can while away the hours in 
pleasant converse with refined associates, gathered to- 
gether from all parts of the sunny South; and while 
quaffing of the exhilarating waters of the springs, dream 
of restored health, and a return in renewed vigor to his 
own hearthstone. Many have thus come, broken down 
under chronic affections of the stomach, liver and kid- 
neys, and have gone away re-established in health. This 
is the Saratoga of the South — ^and in respect to location^ 
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efficacy, and the cheerful company found there for the 
last half-dozen years, is unsurpassed in the State. The 
following analysis was made by Prof. J. B. Mitchell. 
One gallon of the water contains — 

Chloride of sodium 1.96 

Sulphate of soda 4.51 

Sulphate of magnesia 12.00 

Sulphate of lime 74.21 

Carbonate of lime 18.26 

Carbonate of iron 2.40 

Loss 50 

108.84 

So that it will be seen they are saline as well as cha- 
lybeate. Their effect upon the system is cathartic, if 
taken in excess, but slightly laxative in moderation ; at 
the same time imparting tone to the system, and exciting 
gentle action of the perspiratory glands, and also the kid- 
neys. 

SHELBY CHALYBEATE SPRING, NASHVILLE. 

Another saline and chalybeate spring, gushes forth from 
the east bank of Cumberland river, just at the base of 
the pier supporting the wire suspension bridge. The wa- 
ter is only accessible at low water in the river. Conven- 
iences, by means of telegraph wires, are made for bring- 
ing up the water to the bridge, where hundreds daily 
resort during the summer, to partake of the cool draught. 
It is not so strongly chalybeate as to make it unpleasant; 
and when poured from glass to glass, sparkles from dis- 
engaged gas. An analysis of the spring, in 1852, yielded 
the following ingredients. Temperature of water 61®, 
air being at 90° : 

Carbonic acid gas, free. 
Carbonate of iron. 

** magnesia. 

** lime. 

Chloride of sodium. 
Sulphate of magnesia. 

It acts gently as a diuretic and diaphoretic, at same 
time imparting tone to. the digestive organs. 
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